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Objective. The results of a theoretical study of the load change in the developed chain drive with 
uneven rise and fall of dried raw cotton by longitudinal shelves inside the 2SB-10 drum during the drying 


process. 


Methods. In the process of research, the principles of higher mathematics and theoretical 
mechanics, special and modern methods of measurement, evaluation, comparison, methods of 
mathematical statistics and computational mathematics, computer software were used to assess the 


differential equations. 


Results. Differential equations are derived for determining the torque, the required power of the 


electric motor and for choosing the brand of the chain. 


Conclusion. Based on a theoretical study, it can be concluded that the calculated design scheme 
of a drum dryer with a chain drive made it possible to derive differential equations for determining the 
torque, the required power of the electric motor and for choosing the chain brand. 

Keywords: dryer drum, raw cotton, load, blades, rolling, torque, process, formula. 


Introduction. It is known that when 
the top point of the dryer drum is reached, 
the raw cotton captured by its blades 
begins to fall down [1, 2, 3], while the load 
on the chain tension of the developed chain 
drive temporarily drops, and when it falls 
completely down, such a fluctuation in the 
chain tension does not preferably, to 
eliminate this effect, the use of a brake 
mechanism is proposed. 


Suppose there is a load of mass m on 
the blade. It is located in a uniform layer, 
after which it rises to a height until the 
friction angle reaches equilibrium. Then the 
raw cotton will begin to roll down, and 
gradually. 

Methods. We derive formulas for 
determining the speed and movement of 
raw cotton when moving along the blades 
when lifting. To do this, we compose a 
differential equation (Fig. 1) [4, 5]: 


m& = mg sina ~ fing cosa (1) 


where: m- is the weight of the cargo, kg; 


f - is the coefficient of sliding friction of the load along the plane. 
Let us integrate equation (1) twice under the initial conditions 


t= 0, v=v0, s = 0 we get: 
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gsin(a—@g) 
y= 
COS 
_ gsin(a—-g) 
7 2cosp 
where: vO — is the speed of the load at the moment of arrival on the plane, m/s 
g —angle of sliding friction of the load along the plane. 
Inn — blade length 
Analysis of formulas (2) and (8) | uniformly and eventually becomes equal to 
reveals the following features in the nature | 0 at the beginning of the rise, 
of the movement of cargo particles along - if >, then the speed of the particles 
an inclined plane: of the load when moving along the plane 
- if <, then the speed of the load while | increases evenly, in the case of the end of 
moving along the blade decreases | the ascent. 


t” —vot (3) 
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Fig.1. Calculation schemes for determining the speed and movement of raw 
cotton along the blades of the dryer drum during lifting 


Let us denote the speed of the From equation (2), assuming v = v 
particles of the load at the moment of | out, we determine the time of particle 
leaving the plane as v out. motion along the inclined plane [6]: 

= (Youn —v,)cosp (4) 
gsin(a-@) 


Considering that the movement is in the drum, the initial speed will be equal to zero, 
then (4) will take the following form: 


Vv, COS 
eae ae (5) 
gsin(a-g) 
Using equation (2), we find the time of passage of raw cotton if it is at the base of 


the blade: 
a [2h COS (6) 
gsin(a—@¢) 


Results. At what we will change the time, since the angle will change taking into 
account the rotation of the drum. 
Knowing the angular q@velocity of the drum, we can write (6) in the following form. 
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pe 21,,, COSP (7) 
gsin(@t—¢) 
And since a change in angle leads to a change in time, so the speed will change. 
~~ 
gut sin(@t—¢@) (8) 


cos p 
The slipping of the total mass of raw cotton from the blade will occur in the time: 


ie earEes —Q (9) 
\ gsin (ot, _ 2) 


; 2d 
dt,’ sin(@dt, -p) = ae 
We integrate both parts of the equation and get the following: 
cos(y- at) (at? —2+ 2ar) _ 21, COSp 
o* gg 
So for g—ar the boundary conditions is comparable to 0, cos(g—ar) then we 
equate the values to 1 in this case, equation (10) can be represented as: 
21, cospa” 
§ 
Solving equation (11) we obtain the following 


ae -ota/g+4l, cosea’ 
1,2 wo Je 


Since the angular velocity cannot be negative, and the time cannot be less than 
zero, we leave only one root of the equation 


—ot+ag+4l, cosga’ 
= &§ ; Jn Pp (1 2) 
og 
Having the time of slipping of raw cotton from the blade and its finished speed during 


the tearing, one can find the regularity of the dynamics of the chain tension 
The tension of the chain at full load until the cotton falls off will be equal to 


(10) 


at +2at— —2=0 (11) 


Fon = 13 
Hama Dg ( ) 
When raw cotton falls, the tension will change according to the following formula 
HAMAHC = DF oii _ £ (t) (1 4) 


where: F(z) - changes in force depending on the rolling of the load 


And, in turn, from the torque, which is also expressed through the function 
M,, =M,,-M(t) (15) 
find the function of changing the moment in time. As already mentioned, it will 
change from a change in the mass on the blades. 
Let us assume that the blades are completely filled and a layer of raw cotton lies on 
them in an even layer. 
Then the total mass x / s will be equal to 
m= L*R* Legs * 2 (16) 
Then the moment affected by the rise of raw cotton will be equal to 


aaa rr reer r reece er 
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L * yy * 
my -(R-5 m*g (17) 


Let's select a small section along the Let us now introduce the _ initial 
width of the blade, which moves depending | position at which the raw cotton begins to 
on the angle that the bar occupies during | mix, let this be the angle, then equation (8) 
the rise (8). can be written in the following form for the 

selected area: 


ae gcos(a@+at—@) 
7 OCOS~ 


The mass will change as the raw cotton increases according to the following 
relationship 


(18) 


gcos(a+at—9) | 


L(t) =L- (19) 


COS — 
Substituting formula (19) into (16) we obtain the following 


+ot— 
ma[p Per) oh - (20) 
@COS @ 


To calculate the torque, it must be taken into account that the point of application of 
the force will also change according to the following law [6,7]: 


Ly={x-E-209) 


Discussions. We substitute the obtained data into formula (15) and obtain the 


following dependence 
[. gcos(a <an0)) 


@COS — 
2 


(21) 


_ 8 c0s(a+ot~g) 


My =My-[L JP hac R- 


@COS— 


(22) 
Let us substitute the numerical data, and take the time data from equation (12). 
Take the drum diameter 3.2 m, drum length 10 m, blade height 0.5 m, raw cotton bulk 
thickness 0.2 m, raw cotton density » = 45 kg/m, angular velocity 1 rad/s, friction 


coefficient 0.3. 
40 
30 


20 


f(t) 


0 0.02 0.04 0.06 0.08 0.1 
t 
Fig.2. Torque release when raw cotton slides 


6 
Vol 8, Issue 1 www.niet.uz 


Scientific and Technical Journal of NamIET 


In Fig.2. the dependence is 
presented, how the torque changes in time 
when the raw cotton slides from the slats. 
Moreover, the torque decreases, this can 
cause unwanted jerks, which will be 
transferred to the chain drive and then to 
the drives of the mechanisms. Given the 
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dynamics of the process, it is possible to 
plot the change in torque over time and 
affect the dynamic factor. As mentioned 
above, to eliminate these jerks, a brake 
latch is provided in the mechanism. He 
takes over jerks and extinguishes. 


We find the jerk force using the following formula: 


pole D 


= 2M jee (23) 


This force will act on the brake latch. In this case, the brake latch axle diameter 
can be calculated using the following formula: 


[2 scolar e)), 
OCOS 2 
(24) 
Te ey!| 
Additionally, this effect affects the oscillations of the system. 
4 
ae |{7GD (25) 
32/1 


where: J - moment of inertia of the drum 


Conclusion. Based on a theoretical 
study, it can be concluded that the 
calculated design scheme of a drum dryer 
with a chain drive made it possible to derive 
differential equations for determining the 
torque, the required power of the electric 
motor and for choosing the chain brand. 
From formula (25), we can conclude that 
the natural frequency of the drum 
oscillations is half as much for a drum with 
a drive in the middle than for a drive of a 
standard design dryer drum. 


The derived dependencies show how 
the torque changes in time when raw cotton 


slides from the longitudinal shelves. 
Moreover, the torque decreases, this can 
cause unwanted jerks that will be 


transmitted to the chain drive and further to 
the mechanism drives. Taking into account 
the dynamics of the process, a graph of the 
change in torque over time was obtained, 
which can affect the dynamic factor. To 
eliminate these jerks, a brake latch is 
provided in the drive mechanism. He takes 
over jerks and extinguishes. 
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Abstract: 

Objective. The article is devoted to the description of the drying method of liquid liquid vehicles 
produced on the basis of a joint solution of heat generated by the authors. The number of leather layers, 
thermophiles properties and sizes. The content of the dried product is focused on the appearance of dried 
structures with the emergence of communication. The influence of structures that appear on the surface of 
thermopam of dry drying is noted. When studying the drying processes of various products, the 
understanding of the physical essence of the process and the possibility of its mathematical dispersion of 
products and the quality indicators of the finished product are mainly determined by specific structural and 
rheological changes. For example, in the process of drying heat-resistant materials, chemical and structural 
deformation changes determine the quality indicators of a dry product [18]. 

Keywords: Drying equipment, leather, leather layer, thermos, liquid, sheep skins, enterprise power, 
chemicals. 


Any phenomena that occur during 
drying (for example, the formation of 
structure on the’ surface, chemical 
reactions, changes in the shape and size of 
the dried material, the formation of mass 
flows in the main part of the material, etc.) 
will lead to the appearance of some "non- 
classical" points or areas on drying 
thermogram (for example, turning points or 
the fate of a monotonic asymptotic increase 
or decrease in temperature) [2]. As a result, 
the shape of the drying thermogram 
changes significantly. 

The kinetics of material heating 
during drying is often more important than 
the kinetics of moisture loss for determining 
the properties of the process and 
describing its mechanism [1, 6]. Therefore, 


the type of thermogram is often the most 
informative in terms of understanding the 
physics of the process. 

When liquid-dispersed systems are 
dried, a certain structure (for example, a 
film) is formed on the surface, which leads 
to a change in the _ thermophysical 
properties of the surface of the drying 
material and, as a result, has a limiting 
effect. evaporation process, which is 
Clearly reflected in the nature of the 
thermogram. 

Sheep and cattle skins were chosen 
as the studied leather materials for drying 
on substrates [2, 3]. The = main 
thermophysical properties of the studied 
materials are identified. 
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Figure 1 shows the drying of skins under uniform conditions, which allows for 


the expansion of the drying area of the skins with the hel 


of steam and wind 


Methods. For materials with similar 
basic thermophysical properties, the nature 
of thermograms is fundamentally different. 
The process of drying the skin is very 
similar to the classical drying of a simple 
capillary-porous body in terms of 


thermograms. During the drying process, 
things get more complicated. 

There is no clear area of wet skin on 
the thermogram. The temperature rises 
continuously during the first drying period. 
The thermogram has a_ characteristic 
inflection point in the wet bulb field [2, 9]. 


0 50 100 150 


200 250 300 350 Tc 


Figure 2. Shows the characteristic thermograms of the desiccant plasticizer (1), 
distillation stillage (2), and skin moisture (3). Substrate - aluminum, T=80°C, 


w=3 m/s, layer thickness 0.5 mm 


The liquid plasticizer (1) behaves in 
the distillation of the liquid during the drying 
process. In this case, the wet bulb area on 
the thermogram is almost destroyed. At the 
same time, the thermogram in the wet bulb 
zone in the first period also has a 
characteristic fracture [10]. 

A similar nature of thermograms is 
associated with the mechanism of 


formation of certain structures on the 
surface of the drying product. During the 
drying process, structures (films, 
agglomerates, crusts, etc.) are not formed 
on the entire surface of the body and in the 
volume of the skin. When the alembic is 
dried, a thin film immediately begins to form 
on the surface of the dried product, which 
eventually turns into a much harder crust. 
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When the plasticizer layer dries, some time 
after the start of the process, an elastic film 
forms on the surface, and a liquid pulsation 
phenomenon is observed under the film. 
During the drying process, moisture is 
removed due to the formation of an air gap 
under the film. The surface film (in the 
mode of fixing the contact line to the 
substrate) rises, falls, and deforms in 
different ways, forming a surface of a 
complex geometric shape [2, 3, 9]. 


Results. The nature of _ the 
appearance of surface and cast structures 
is associated with the _ fractional 


composition of the dried product and the 
shape of the particles that make up the 
dispersed phase. The description of the 
phenomena of self-organization of such 
structures is very difficult, therefore, in 
relation to our problems, it is of practical 
importance to search for a criterion for 
assessing the possibility of — self- 
organization of particles of a given product. 
conditions [11-13]. 

For a mathematical description of the 
drying kinetics of such materials, it is 
proposed to use a joint solution of heat 


transfer and diffusion problems in a 
material with a dynamically changing 
number of layers, —thermophysical 


properties, and layer sizes. In the general 
case, multilayer systems are used not only 
to describe heat transfer (diffusion) 
processes in physical multilayer bodies, but 
can also be used to describe the process in 
a physical single-layer body if its properties 
vary greatly along . or more coordinates. 
The drying kinetics of fibrous 
materials and liquid dispersed systems on 
substrates is ensured by taking into 
account the most complete physical 
approximation of the problem to real 
conditions, as shown by the experience of 
studies carried out in the department of 
processes and apparatuses. Multilayer 
(usually two-four-layer) investigated body 
[10]. In this case, layers can also appear 
and collapse during the calculation. 
An algorithm for 
formation/degeneration 


the 


of multilayer 
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problems in the calculation of the drying 
kinetics of the studied materials is 
presented [10]. 

The task of calculating the kinetics of 
skin drying can be considered as twofold. 
The first layer is a non-diffusion substrate. 
The second layer is a liquid layer that 
changes thickness during the first drying 
period. In the second period, the thickness 
of the residual layer does not change. The 
calculation of the evaporation rate in the 
first period, the equations for calculating 
the critical humidity are presented in [1-4]. 

We divide the drying process into 
separate stages. At the first stage (at the 
initial moment of time), before the formation 
of a film on the liquid surface, a two-layer 
problem is considered in the calculation. 
The first layer is a non-diffusion substrate 
and the second layer is a fluid layer that 
changes thickness as it dries. 

At the second stage, with the 
formation of a film on the surface of the 
liquid, one more layer is added to the 
problem - a film one. The task is threefold. 
The moment of appearance of this layer 
can be estimated from the equations 
obtained in [2]. At the same time, a 
characteristic inflection point is noted on 
the thermogram during the first drying 
period, and the first critical humidity 
corresponding to this point is distinguished. 
As mentioned above, when drying, the film 
layer turns into a hard shell, under which 
the lower layer remains, similar to the film 
layer [2, 4,]. The kinetics of the formation of 
a layer of the earth's crust was studied in 
[2, 4], and it is possible to calculate the 
moment of its formation. Thus, another 
layer is formed - the shell layer, and the 
problem becomes a four-layer one. During 
the drying process, the liquid phase 
evaporates, the liquid layer decreases until 
it disappears completely. So one layer is 
broken. The task is threefold. Further 
processing leads to the degeneration of the 
film layer into a shell layer. The task is two- 
layer: one layer is the substrate, and the 
second layer is the layer of the dried 
material [8-10]. 
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The process of drying a_ liquid 
plasticizer can, with some assumptions, be 
considered similar to the process of drying 
an alembic. However, due to the lack of a 
correct mathematical description of such 
phenomena as pulsations similar to self- 
oscillating reactions in the drying layer, the 
accuracy of describing such a process will 
be low [12]. 

Having decided on the algorithm for 
the formation or degeneration of layers, 
taking certain correlation dependences for 
the thermophysical properties of these 
layers, they jointly solve the problems of 


heat conduction and diffusion in the 
classical formulation by the __ interval 
method. 


The main idea of the interval method 
is that the process is divided into certain 
time intervals. The duration of each interval 
is determined by the nature of the change 
in the boundary’ conditions, the 
characteristics of the drying product, the 


geometric dimensions of the body, 
temperature, concentration, or the 
appearance of certain structures 


depending on the process time. To solve 
the problem, the first, previous and next 
intervals are distinguished. For each 
interval, according to previously obtained 
relations, variable coefficients are taken as 
piecewise constants. Thus, the problem of 
heat and mass transfer for each interval is 
linear. For the first interval, the problem is 
solved taking into account the _ initial 
conditions specified at the zero moment of 
time. Accordingly, at the moment of time in 
the solution we obtain the temperature 
distribution given as a function. For the next 
time interval, the temperature distribution 
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obtained in the previous time interval (ie, 
actually at the end of the previous interval) 
is taken as the initial condition at an equal 
time. 

In the formula under consideration, 
the main feature of applying solutions to 
problems of diffusion of heat conduction is 
the mathematical description (or at least a 
numerical estimate) of the properties of the 
resulting surface structures. In the first 
period, it is necessary to evaluate the 
coefficient of reduction in the intensity of 
evaporation from the surface and a 
possible analytical calculation of the 
thermophysical properties of the structures 
formed in the drying product. 

Conclusion. To date, one of the 
promising approaches to solving such 
problems is the use of fractal analysis and 
the determination of the correlation 
between fractal parameters and actually 
observed phenomena [14-15]. The main 
feature of drying is self-similarity, which 
allows you to create a curve or surface 
according to a given algorithm with given 
parameters. Practice shows that many 
natural objects created as a result of 
evolution are also self-similar and therefore 
resemble fractals. This also applies to 
dispersed products [16]. Consequently, the 
use of fractal structures gives a certain 
possibility of modeling real objects. 

At present, the authors are solving the 
problem of comparing the structures 
formed on the drying surface of liquid 
disperse products with certain types of 
fractal lines or surfaces, as well as linking 
the properties of real surface structures 
with fractal parameters. 
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Abstract: 

Objective. The article considers the most important factors in the analysis of the modern range of 
materials with compressive properties. For the design of compression sports goods, fabric samples were 
selected and analyzed for hygienic indicators and mechanical properties with the results of experimental 
tests using standard methods. The characteristics of the analyzed fabrics are expressed in the table, and 
the YGO26T device was used to evaluate the compressive strength of the fabrics. The analysis of the 
elasticity of the experimental samples was carried out under a force of 6N, and the results of the evaluation 
of the half-cycle deformations are presented in the elongation diagram. 

Methods. A sample of knitted fabrics used for the production of compression sportswear was 
selected to study the type of knitting, fiber composition, surface density, thickness and structure of knitted 
fabrics. The YGO26T device was used to evaluate the compressive strength of the fabrics, the analysis of 
the elasticity of the experimental samples was performed under a force of 6N, and the results of the 
evaluation of the half-cycle deformations are shown in the elongation diagram. 

Results. Materials selected to study the type of knitting, fiber composition, surface density, thickness 
and structure of knitted fabrics. 15 samples were selected to analyze the elasticity of knitted fabrics used 
for the production of compression sports clothes, and the tensile strength, elongation at break , elongation 
and elongation under the influence of 6N force, friction resistance and the number of revolutions are 
expressed in the table. 

Conclusions. Using the stock of existing knitting equipment, it is possible to get compression 
sportswear with good functional parameters from glad woven material with a fiber content of 95% cotton 
and 5% polyurethane, surface density 181.1. In order to increase consumer demand, it is necessary to 
conduct a wider survey of users and widely use linear density raw materials. 

Keywords: elastic fabrics, compression sportswear, compression strength, compression pressure, 
deformation. 


Introduction. Today, special | (muscles, joints, tendons, muscles) are 
attention is paid to improving the quality of | possible during physical — exertion. 
textiles and ready-made sewing and | Therefore, all kinds of protective equipment 
knitting products through the introduction of | are widely used to protect the human 
new technologies. musculoskeletal system from overloading 

A special place in the composition of | during sports, excessive tension and 
the assortment of sports goods is occupied | sudden movements. According to sports 
by compression items that provide medical | medicine, the main types of sports injuries 
requirements for comfort and in the | are bruises, ligament injuries, muscle and 
process of operation. The share of the use | tendon strains and sprains, and more 


of such items is constantly increasing. severe injuries include dislocations and 
Active participation in sports is an | bone fractures [ 1]. 
important part of a healthy lifestyle. Various In order to protect the athlete from the 


injuries of the musculoskeletal system | effects of injury factors, as well as to 
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shorten the rehabilitation period, various 
human body compression — products, 
including textile materials, are used [2]. 

All compression garments have the 
ability to compress the body. The force of 
compression of different parts of the human 
body is determined depending on the 
purpose of use of the items. Today, all of 
these products are exported by the world's 
largest manufacturers of compression 
sports products in a wide range. In the 
design of body compression products, 
materials should be selected, ordered and 
used taking into account the deformation 
characteristics of the material used. 

In international and national level 
competitions, body compression products 
are used a lot. However, it is not advisable 
to use such products for amateur athletes. 
The price of such products is quite high and 
it is not always possible to achieve good 
results. There are also sports goods from 
some manufacturers at an affordable price 
level. They can have different designs and 
common features [3]. 

Namangan Institute of Engineering 
and Technology has sufficient laboratory 
equipment for studying the physical and 
mechanical properties of highly elastic 
knitted materials in the educational- 
scientific laboratory attached to the "Design 
and technology of light industrial products" 
and "Knitting technology" departments. 

Methods. Nowadays, many 
materials, knitted and non-woven fabrics 
are produced from various fibers using 
modern technologies. 

Compression sportswear has _ high 
aesthetic and ergonomic requirements. 
Physiological and hygienic indicators of 
textile materials will be designed to ensure 
the comfort and service life of compression 
sports clothes. 

Thus, the analysis of the modern 
assortment of materials with compression 
properties shows the need to improve the 
processes and methods of creating 
compression products, taking into account 
the following most important factors: 
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- properties of new type of elastic 
fabrics made from local raw materials; 
to improve the = quality’ of 
compression products by using natural 
fibers with unique natural properties; 

- creation of new types of materials 
taking into account the requirements and 
consumption structure of athletes, as well 
as the conditions and parameters of the 
use of compression products. 

A lot of heat is released from the body 
during sports. Therefore, it is necessary for 
sports goods to ensure the release of heat 
from the body. Woolen and semi-woolen 
yarns have low thermal conductivity, so 
they are widely used as materials for 
various heating items in everyday life and 
in medicine. The thermal conductivity of 
cotton thread is slightly better, so it is 
appropriate to use it in sports clothes. The 
use of natural thread gives the product 
good hygienic properties [4]. 

In addition to the natural thread, the 
following types of synthetic threads were 
selected: lycra, latex, polyester, nitron, 
polypropylene complex thread. Fabric 
samples were prepared from a combination 
of these types of raw materials of different 
linear densities. The selected fabric 
samples are analyzed for hygienic 
indicators, mechanical properties with the 
results of experimental tests according to 
standard methods. After the experimental 
test results, the fabric samples were 
selected for the production of body 
compression products. Product samples 
are made of cotton fiber and lycra, latex, 
polyester, nitron, polypropylene complex 
thread. 

Results. The characteristics of the 
analyzed fabrics are presented in Table 1. 
Thus, for the study of the knitting type, fiber 
content, surface density, thickness and 
structure of knitted fabrics, a sample of 
knitted fabrics used for the production of 
compression sports clothes was selected. 

The YGO26T device was used to 
evaluate the compressive strength of 
fabrics (Fig. 1). 
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Figure 1. YGO26T device 
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Table 1 


5 Po 3 
Ne ae fated of the Bet Pak of 2 E E 3 = A group of items 

FE 
1 Glad Cotton-95,PU-5  201,5 055  Eshirtand 
, : : underwear 
2 Glad Cotton -92,PU-8  203,1. -—0,7 abate 
3 Lastik Cotton -95,PU-5 2322 0,8 ae 
4 Glad Cotton -97,PU-3. 1799 0,5 ee dele 
5 Interlock Cotton -90,PU-10  227,7. —0,85 Haein ele 
6 Glad Cotton -95,PU-5 —-185,3 0,6 Ps jibe 
7 Glad oe eee: ee 
8 Lastik Cotton -95, PU-5 433,3 1,2 sports suit 
9 Glad Cotton -92, PU-8 192,9 O7 ss aah 
: Glad Cotton -95,PU-5  —- 1811 0,5 oe 
Lastik Cotton -92,PU-8 251.6 0,6 echal oles 
2 (China) PL-92,PU8 205,208 inderwear 
3 Glad (China) PL-95, PU-5 190.4 0,4 ESRirt ane 
; cin PL-94, PU-6 351.2 0,8 sports suit 
: ae) PL-96, PU-4 450,7 0,9 sports suit 


Note: Abbreviations used in the table: PL-polyester fiber, PU-polyurethane fiber. 
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Discussion. The analysis of the 
elasticity of the experimental samples was 
carried out under a force of 6N. Figure 2 
shows the stretching diagram of the results 
of semi-periodic deformation evaluation. 

The results of the experiment on the 
width and length of knitted fabrics under the 


influence of force (6N) showed that the 
addition of lycra does not always increase 
the elastic properties of the fabric. The 
stretch of fabrics is in the range of 20-60%. 
These knitted fabrics are elastic (Table 2). 


Table 2 
Physico-mechanical characteristics of elastic knitted fabrics 
Elongation of 
. the sample 
= areminc Stee under the shrinkage (%) 
a influence of 6N me 
E force (%) Friction 
c resistance 
2 number of 
S & < co is & = s is revolutions 
o oD 5 =) ae} D xe) D> xe) 
se i = o S o 3 G 3 
e S FF & &F &F B&B F 
1 198,3 224,8 62 67 28 31,2 4 3 20000 
2 186 193,1 111 123 51 54 3 4 16500 
3 190 236 93 109 49 52 3 2 18000 
4 181,7 176,6 25 32 10 9 4 4 14500 
5 201,3 178,9 36 41 16 14 3 5 18000 
6 322,6 345 14 12 23 21 5 3 16500 
7 316 367 15 12 54 51 2 3 25000 
8 204,3 201,8 54 63 31 36 4 5 18000 
9 196,6 213 26 24 11 14 2 3 18000 
10 194 237,6 82 97 58 61 3 4 14500 
11 130 118,2 226 221 32 60 2 2 17400 
12 734 284 284 151 11 47,4 2 3 21000 
13 281 330,3 126 244 17 38 2 2 15500 
14 404 524 208 347 13 34 3 2 27500 
15 393 456 199 306 15 32 2 2 24000 
7 7 
6 6 
3! =' 
33 S 3 
2 “a 
1 1 
tt) a 0 
10 20 30 40 50 60 


Elongation ¢, (%) 


a) 


10 20 30 40 50 
Elongation e, (%) 


6) 


Figure 2. Stretch diagram of various knitted knitted fabrics: 
a) by width; b) by length 
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Conclusion. The results of the work 
show that, using the stock of available 
knitting equipment, it is possible to obtain 
compression sports items with good 
functional parameters from a material with 
a fiber content of 95% cotton and 5% 
polyurethane, a glade texture with a 
surface density of 181.1. To increase 
consumer demand, it is necessary to 
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conduct a wider survey of users and widely 
use linear density raw materials. The 
current technology is universal, firstly, it 
allows you to produce a number of 
compression items, and secondly, this 
range is in great demand, and newly 
acquired items without seams on the 
paintwork can compete with imported 
analogues. 
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Abstract: 

Objective. In this research work, using the system of modern technological equipment, the effect of 
the parameters of the main working organs of the combed machine on the quality indicators and fiber length 
of the wick obtained from the selection of medium fiber cotton was studied. It was determined that the staple 
length of the fiber increased by 2.07 mm at a speed of 350 min-'. The purpose of the study is to study the 
influence of the comb speed of the combed drum on the quality parameters of the sliver and the staple 
length of the fiber. 

Results. In the experiment, the influence of the speed of rotation of the comb drum on the quality 
parameters of the combed sliver was studied. As a result, when the rotation speed of the combed drum is 
350 min’, the coefficient of variation of the combed sliver is improved, the staple length of the fiber is 
increased by 2.07 mm. 

Conclusion. The distribution of the mass of fibers over the cross section of the tape tape 
corresponds to the normal distribution law Cm/Um=1.25 (2.72/2.32). Unevenness of the combed sliver in 1 
m segments decreases with a decrease in the speed of the combed drum, and with an increase in its speed 
it increases by 12%. The clogging of the batt decreases with an increase in the speed of the drum, in which 
the number of defects per 1g of tape is 26 i.e. the minimum value of the compared options. 
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Keywords: Combing machine, fibers, ribbon, lap, combing drum, coefficient of variation, 
unevenness, staple mass length, knots, skin with fiber, litter. 


Introduction. Every year, the range 
of manufactured textile products is 
replenished with new names of goods that 
are in great demand both on the domestic 
and foreign markets. Thanks to the 
introduction of high-performance modern 
technologies into the industry, the export of 
products of the industry's enterprises has 
grown 110 times compared to the first 
years of independence. Today, light 
industry products are exported to more 
than 60 countries of the world, and the 
sales geography is constantly expanding 
[1-4]. 

Combed cotton yarn traditionally has 
a stable and high demand not only at 
domestic textile enterprises, but also 
abroad, where it is used to produce a high- 
quality range of products. The equipment 
installed in recent years at the cotton- 
spinning factories of the Republic of 
Uzbekistan in the process of complex 
modernization and re-equipment of the 
textile industry enterprises allows, 
according to its technical characteristics, to 
obtain high-quality combed yarn from 
medium-staple cotton [5-8]. 

At the same time, combed yarn from 
medium-staple cotton is increasingly being 
used in the production of textile products, 
successfully replacing yarn from long- 
staple cotton [9-14]. 

Thus, the replacement of long-staple 
cotton varieties with medium-staple 
selection varieties in the production of yarn 
for fabrics and knitwear is a very urgent 
task facing textile enterprises around the 
world, including for the Republic of 
Uzbekistan. 

In connection with the above, it is of 
interest to study issues related to improving 
the preparation of the combed sliver on 
combing machines, as well as the influence 
of the speed modes of the combed drum on 


the quality indicators of the combed sliver 
using medium fiber cotton. 

The purpose of this work is to study 
the influence of the frequency of rotation of 
the combed drum on the quality indicators 
of the combed sliver. To study the influence 
of the speed modes of the combed drum on 
the quality indicators of the tape, an 
experimental study was carried out on a 
Comber E66 comber by RIETER, installed 
in the production conditions of JV LLC 
TEXTILE FINANCE KHOREZM. 

The filling parameters of the machine 
under study, speed modes’ and 
technological wiring of the working bodies 
corresponded to the operating instructions 
for the machine. For the production of 
semi-finished products and yarn, factory 
sorting was used, consisting of cotton fiber 
of type 4, class I, class “Yakhshi’, breeding 
variety Bukhara 102. Experimental studies 
were carried out in three versions with a 
speed of the third receiving drum of 300, 
350, 400 min-1. Processing of raw 
materials was carried out according to the 
technological chain of modern equipment 
from RIETER (Switzerland). 

Methods and results. To assess the 
quality of semi-finished products and yarn, 
modern laboratory equipment from Uster 
was used. The results obtained from 
testing semi-finished products and yarns 
were evaluated by comparison with HTD 
norms and norms according to Uster- 
Statistics [15-17]. 

The quality indicators of semi-finished 
products are shown in Table 1. Before the 
research, the quality of the carding, ribbon 
tape and feeding laps from the tape 
connecting machine was checked. 

From Table 1. it can be seen that the 
quality of the semi-finished products 
developed for the experiments is high, 
which is associated with the use 
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Table 1. 
Quality indicators of initial semi-finished products 

Ne The name of indicators Card tape a 7 Canvas 
1 Linear density, tex 5900 5000 73750 
2 The coefficient of variation, % 

- by 1 m segments 1,3 0,84 0,56 

- by 3m segments 0,8 0,59 = 
3 Roughness in section % 

-linear, Um 2,/2 2,32 1,54 

-coefficient of variation Cv 3,41 2,90 

Level of Ust 39 12 
4 The number of defects in 1 g of carding 

sliver pcs: 68 

nodules 57 

Skin with fiber 9 

rubbish 2 


Modern equipment. The quality of the 
card sliver meets the 39% level according 
to Uster-Statistics, the sliver with the "O" 
head 12% the level of Uster. The 
distribution of the mass of fibers over the 
cross section of the tape tape corresponds 
to the normal distribution law Cm/Um=1.25 
(2.72/2.32) 

Square uneven laps on 1 
segments 0.56% compared options. 

A combed sliver was produced from 
the resulting laps on a Comber E66 comber 
from Rieter (Switzerland). 


meter 


The combed sliver of each option was 
tested on the Uster-Tester 5-S400. The 
clogging and length of the fiber in the tape 
were determined on the Uster-Afis-Pro 
device [18-21]. 

The results of measurements of the 
main parameters are shown in Table 2. 
Table 2 shows that the unevenness of the 
combed sliver in 1 m segments decreases 
with a decrease in the speed of the combed 
drum, and with an increase in its speed it 
increases by 12%. 


Table 2. 


Main indicators of the quality of the combed sliver 


The name of indicators 


Comb drum rotation frequency, 


min 
300 350 400 
1 Tape linear density, ktex 5,02 5,01 5,0 
2 Coefficient of variation by segments Main indicators of the 
quality of the combed sliver 1,95 1,73 2,1 
2m 1,50 1,33 1,61 
3m 1,32 1,15 1,40 
3. Ribbon irregularity 
-linear, Um 3,60 3,34 3,48 
-coefficient of variation, Cv 4,5 4,18 4,36 
4 Staple mass length of fibers, mm 34,26 36,33 35,40 
modal mass length, mm 31,03 33,06 32,15 
5 Short fiber content, % 4,8 3,9 4,6 
6 The number of defects per 1 g of the tape, pcs 29 26 30 
knots 28 25 29 
waste 0 3 1 


A decrease in the length of the fiber by 1 mm [4-6] with a large staple mass length 
Causes a decrease in the specific breaking load of the yarn when tested with a skein by 
3—5%, and with a smaller staple mass length of the fiber, by 6-10%. 
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variants 
3 


® the number of defects per 1g of the tape unit. 


igure 1. Staple length of fibers and the quality of defects per 1 g of tape by 
options 


From Table 1. and Fig. 1. It can be 
seen that in variant 2, the maximum staple 
mass is the length of the fibers at the speed 
of the combed drum ngr-350 min-1 (Lsht 
36.33 mm). The minimum value of the 
staple weight of length in 1 option (Lpcs 34, 
26 mm). Comparing the values of the 
staple length in options 1 and 2, we see that 
the speed of the drum has a decisive 
influence on this indicator. 

The clogging of the batt decreases 
with an increase in the speed of the drum, 
which can be seen in option 2 in Fig. 1. in 
which the number of defects per 1g of tape 
is 26 i.e. the minimum value of the 
compared options. 

The above studies allow us _ to 
conclude that an increase in the speed of 


the combed drum leads to an increase in 
the staple length of the fiber and an 
increase in the specific breaking load of the 
yarn. 

Conclusion. 1. The distribution of the 
mass of fibers over the cross section of the 
tape tape corresponds to the normal 
distribution law Cm/Um=1.25 (2.72/2.32); 

2. Unevenness of the combed sliver 
in 1 m segments decreases with a 
decrease in the speed of the combed drum, 
and with an increase in its speed it 
increases by 12%. 

3. The clogging of the batt decreases 
with an increase in the speed of the drum, 
in which the number of defects per 1g of 
tape is 26 i.e. the minimum value of the 
compared options. 
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Abstract: 

Objective. The article presents the calculated data for determining the geometric and kinematic 
parameters of the developed chain transmission for the 2SB-10 cotton dryer. 

Methods. According to the developed drive scheme, the beater was assembled with a leading drive 
of the drum, consisting mainly of an electric motor with a power of 7.5 kW, a rotation speed of 1430 rpm, a 
gearbox with a gear ratio of 1 to 31.5. 

Results. Therefore, the value of the chain pitch is limited by the maximum allowable value of the 
angular velocity of the small sprocket. 

Conclusion. The given calculation data are necessary for the manufacture and assembly of the 
developed chain transmission for the drum dryer 2 SB-10. 

Keywords: chain drive, diameter, drive, sprocket, center distance, pitch, number of teeth. 


Introduction. Taking into account the The advantage of the developed drive 
analysis of previous work in the laboratory | is that the generated variable loads from 
of drying, cleaning of raw cotton, “Cotton | the side of the dryer drum are ground using 
Industry Scientific Center’ JSC developed | the chain drive (that is, with the chain 
a drive scheme for a 2SB-10 cotton dryer, | length adjustment and the choice of center 
the scheme of which is shown in Fig. 1 [1]. | distance) [2]. 
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Methods. According to the developed 
drive scheme, the beater was assembled 
with a leading drive of the drum, consisting 
mainly of an electric motor with a power of 
7.5 KW, a rotation speed of 1430 rpm, a 
gearbox with a gear ratio of 1 to 31.5. 
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Taking into account the recommended 
speed of rotation of the drum dryer, which 
is equal to 10 rpm, the diameters of the 
pulleys and sprockets installed on the drive 
drive were selected. 


1-electric motor, 2-belt transmission, 3-reducer, 4, 5-chain transmission, 6-dryer drum 
2SB-10, 7-pulley, 8-sprocket 
Fig.1. Diagram of a dryer drum with an improved drive (left) and a separate 
diagram of the leading drive (right) 


The smoothness, durability and 
noiselessness of the developed chain 
transmission largely depend on the value of 
the chain pitch; the smaller the step, the 
less dynamic loads and the higher the 
quality of the transmission. At the same 
time, the static strength and load capacity 
of the chains increase with increasing pitch, 
as the dimensions of the parts that make up 
the chain hinges increase. 


Results. Therefore, the value of the 
chain pitch is limited by the maximum 
allowable value of the angular velocity of 
the small sprocket. Based on these 
considerations, to calculate other design 
parameters of the chain transmission, the 
chain pitch is chosen equal to (Fig. 2): t = 
50.8 mm, from table 1. 


Figure. 2. Scheme for determining the geometric dimensions of the chain 
transmission 
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With the selected pitch of the flail and the known diameter of the drum dryer equal 
to 3200 mm, taking into account the height of the tooth, the number of teeth of the large 


crown will be determined as follows: 


First, we determine the perimeter of the ring gear, taking into account the height of 


the tooth, for example, 25 mm 


Ls = 2.17. r = 2*3,14*1,6 = 10048 mm; 
From here, the number of teeth of the large crown will be: 10048/50,8 = 197,79 pcs. 


Round up to a whole number, and take 198 pcs. 


The main technical characteristics of drive chains are given in Table 1 [3]. 
The minimum number of teeth of the smaller sprocket for roller chains is selected 


according to the empirical dependence: 
Zimin = 29-2U 


With u < 2 m/s, this number can be increased to Zmin 2 13...15, with 
U 22 m/s Zmin 2 19, and in drives with shock loads, Zmin = 23 should be taken. 


Table 1 


Main technical characteristics of drive chains 


Roller and sleeve single-row normal according Toothed according to GOST 13552-81 


Parameter to GOST 13568-75 (sprockets according to (sprockets according to GOST 13576- 
GOST 591-69) 68) 
Pitch, mm 12,7 15,87 19,05 254 31,75 508 12,7 _ 19,05 25,4 31,75 
: 23,6- 38,7- 71,6- 115,7- 170,6 
Breaking load F, kN 45 17,8 22,1 31,0 551 86,2 223.1 527 88,7 140,8 215,6 -302,7 
Inner Link Width 15,6 22,5- : 57- 69- 
Grenadin wicth 8 min 3,0 54 6,48 12,70 8 19,05 31,75 525 30-70 45-93 105 117 
Roller diameter d, mm 2,31 4,45 5,08 5,96 7,95 9,55 14,29 345 3,9 4,9 5,9 7,9 
Weight of 1 m chain 1,3- 2,2- : 6,5- 10- 
q, kg 0,20 0,65 0.80 19 3,8 9,70 3.0 5.0 3,9-8,0 120 167 
Befo 
re - 7 7 7 7 7 7 20 20 20 20 20 
nos 50 
Relocates ) 400 - 85 85 93 93 102 11,7 24 24 2 26 32 
at a aay 800 - 10.2 10,2 11,7 11,7 14,8 16,3 29 29 33 33 41 
Sheed. ii 1000 - 11,0 11,0 12,9 12,9 16,3 - 31 31 36 36 46 
peetel? 1200 - 117 11,7 14 14 #195 - 33 © 33 40 40 51 
1600 - 13,2 13,2 - - - - 37 37 46 46 - 
2800 18,0 18,0 - - - - 51 51 - - - 
bead Belo 34,3 343 343 343 343 343 196 19,6 19,6 19.6 19,6 
Permissible re 50 
pressure” in 400 - 28,1 28,1 25,7 25,7 23,7 20,6 16,1 16,1 14,7 14,7. 13,7 
chain joints [p], 800 - 23,/ 23,7 20,6 20,6 28,1 14,7. 13,7 13,7 11,8 11,8 10,3 
MPa, at 1000 - 220 220 186 186 16,3 - 12,9 12,9 10,8 10,8 9,32 
rotational 1200 - 20, 20,6 17,2 17,2 14,7 - 11,8 11,8 9,81 9,81 8,43 
speed, rom 1600 - 18,1 18,1 14,7 14,7 - - 10,3 10,3 8,43 8,43 - 
2800 - 134 13,4 - - - - 7,6 7,6 - - - 
The highest 15 - 2300 1900 1350 1150 1000 600 - - - - - 
allowable 23 - 2500 2100 1500 1250 1100 650 - - - - - 
rotational 30 - 2600 2200 1550 1300 1100 700 - - - - - 
speeds - small 
sprocket, rpm —s-17- ; ; ; ; : ; 
withthe number 38 3300 2650 2200 1650 1300 
of teeth z 
Fine Sibi nine 60 50 35 30 25 15 80 65 50 30 2 


of strokes [U] per 1s 
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disauliledecnon for bushings up to 

maximum speed v, For roller chains up to 15 7 P 25 

m/s 

Recommended Lae 30-27 40-35 

number of teeth ae 27-25 35-31 

for smaller 3-4 25-23 31-27 

sprocket z at .? 23-21 27-21 
5-6 21-16 23-19 

gear ratio 6 17-15 ae 


Note: *For bush-roller chain = 15+30; with gear =17+ 35. 


Based on the above, for our case, the number of teeth of the smaller sprocket can 
be chosen to be 18 pcs. 
From here, the diameter of the smaller sprocket will be equal to: 
dat= 914,4/3,14 = 291,2 mum. 


Then the gear ratio "u" can be determined by the following dependence [4]: 
n4 _ Z2 198 


Nz Z, 18 

From this formula, it is possible to determine the rotation speed of the driving 
sprocket, based on the fact that the required rotation speed of the driven sprocket (drum 
dryer) will be selected within 10 rom. 

nt = 11 x10 = 110 06/muH 

Center distance. 

Discussions. The approximate The minimum center distance "atip" 
optimal center distance of the chain drive is | of the chain transmission is taken 
selected depending on the chain pitch t, | depending on the gear ratio " u " of the 


usually within: transmission and the condition that the 
az (30+50) t (smaller values for small | angle of wrapping of the chain of the 
gear ratios) (1) smaller sprocket is at least 120 °, i.e. with u 
>3 
O+u 
Orin = 30 * (day + dg): (2.2) 


Amin =——~. (3,2 +0,29) = 3,49 m 


20 
where: dai, da2 are the diameters of the tops of the teeth of the driving and driven 
sprocket. 


The maximum allowable center distance can be selected: 
Aamax= 80t = 80x0,058 = 4,64 m. 


We determine the speed v, m/s, of the movement of the chain: 
v=n-z-t/(60x 10°), 
where n is the speed of the sprocket, min-1; 
z-is the number of teeth of the same sprocket; 
t-is the pitch of the chain. 
Then: 
v = 110 x 18 x 58,8 / (60 x 10°) = 1,94 mic. 
Conclusion. The given calculation data are necessary for the manufacture and 
assembly of the developed chain transmission for the drum dryer 2 SB-10. 
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Abstract: 

Objective. The article presents the results of experimental studies of a drying drum with a developed 
chain drive installed in a cotton gin plant to determine the moisture intake from raw cotton, depending on 
its operating modes. 

Methods. As can be seen from table 3.5. the average values of moisture extraction from raw cotton 
inside the drum depend on the feed rate of raw cotton to the dryer drum and its mode of operation. 

Results. This is explained by the fact that with an increase in the speed of rotation of the drying 
drum, the time spent by the dried cotton inside the drum decreases. 

Conclusion. Thus, it can be said that the actual values of moisture extraction from the dried raw 
cotton located inside the drum in drum dryers depend on its productivity for dried cotton and on the 
operating mode, that is, on the rotation speed of the drum dryer. 

Keywords: Flail, drying, drum, SB, drive, cotton, moisture extraction. 


Introduction. A chain drive fora 2SB- | at least three times and the actual average 
10 drum dryer has been developed, | moisture withdrawal was determined for 
manufactured and implemented [1]. the compared variants of the experiments. 

The following revolutions of the drum | The temperature of the drying agent for all 
dryer were investigated: 8, 10 and 12 rom. | compared variants of experiments was 
To obtain reliable data in the compared | unchanged and set equal to 1800C. The 
variants of experiments, raw cotton of the | amount of the supplied drying agent for all 
second industrial grade with the same | variants of the experiments was equal to 
preliminary moisture content equal to | 180,000 m3/hour. The results of the 
13.6%. At each repetition of the | experiments are shown in table 1. 
experiments, the moisture content of raw Methods. As can be seen from table 
cotton after the drum dryer was determined | 3.5. the average values of moisture 
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extraction from raw cotton inside the drum 
depend on the feed rate of raw cotton to the 
dryer drum and its mode of operation. At 
the selected performance values of the 
drying drum for dried cotton 8, 9 and 10 t/h, 
for example, when the drum is operated at 
a speed of 8 rpm, the actual value of 
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moisture extraction from raw cotton inside 
the drum decreases from 5.7% to 4.4 %, 
respectively, when the drum is operating at 
a speed of 10 rpm, the actual average 
value of moisture extraction from raw 
cotton located inside the drum decreases 
from 5.3% to 4.0%. 


Table 1. 


Determination of the actual moisture extraction of the dryer drum, depending on 
the productivity of the dried cotton and its mode of operation 


Investigated operating 
modes of the drum 


Actual moisture withdrawal as a percentage of dried cotton, depending on 
the performance of the dryer drum for dried cotton, t/h 


dryer, rom 3 9 10 
5,6 4,8 4,3 

8 5,8 4,7 4,4 
5,7 4,8 4,5 

Medium 5,7 4,76 4,4 
5,1 4,4 41 

10 5,4 4,4 4,0 
5,4 4,5 3,9 

Medium 5,3 4,43 4,0 
4,6 3,7 3,4 

12 4,7 3,8 3,3 
4,7 3,8 3,4 

Medium 4,66 3,76 3,36 


Results. This is explained by the fact 
that with an increase in the speed of 
rotation of the drying drum, the time spent 
by the dried cotton inside the drum 
decreases. Also, with a constant supply of 
the amount of drying agent with its 
unchanged temperature, with an increase 
in the productivity of the drum for dried 
cotton, it leads to a decrease in moisture 
extraction from raw cotton. 

Discussions. Also, as can be seen 
from the data in Table 3.5. with the selected 
identical productivity for dried cotton, the 
average indicators for moisture extraction 
from raw cotton decreases with an increase 
in the drum rotation frequency, that is, from 
the speed of rotation of the dryer drum. If, 
at a selected productivity of 8 t/h, with an 
increase in the speed of rotation of the 
dryer drum from 8 rpm to 12 rpm, the 


average indicators for moisture extraction 
from raw cotton decreases from 5.6% to 
4.66%, for example, with a productivity of 
10 t/min. hour with an increase in the 
rotation speed of the dryer drum from 8 rom 
to 12 rpm, the average indicators for 
moisture extraction from raw cotton 
decreases from 4.4% to 3.36%. This is 
explained by the fact that with an increase 
in the speed of rotation of the drying drum, 
the time spent by the dried cotton inside the 
drum decreases. 

Conclusion. Thus, it can be said that 
the actual values of moisture extraction 
from the dried raw cotton located inside the 
drum in drum dryers depend on its 
productivity for dried cotton and on the 
operating mode, that is, on the rotation 
speed of the drum dryer. 
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Abstract: 

Objective. The article presents theoretical studies on the basis of structural parameters of screw 
conveyors and transmissions that transport and clean fluff. An analysis of the laws of change of the angular 
speed of the conveyor screw shaft was obtained. Connection graphs are built based on processing laws of 
screw motion. Based on the analysis of the connection graphs of the parameters, the limit values of the 
height of the screw waves, which ensure sufficient cleaning efficiency and high productivity, have been 
determined. Determination of the parameters of the fluff-carrying and cleaning screw conveyor based on 
theoretical studies. 

Methods. In system dynamic analysis studies, all rotating masses of the equipment are attached to 
the screw shaft. In the studies, the mechanical dynamic characteristics of the electric motor were mainly 
taken into account. The kinetic energy of the system was determined using Lagrange's Il-order equation, 
and a system of differential equations representing the motion of the machine unit for the screw conveyor 
was derived. 

Results. Based on the solution of the problem, the law of movement of the screw of the screw cleaner 
was obtained. The pitch of the screw, the height and pitch of the wave on the surface of the screw, and the 
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angle of elevation were taken into account. Based on the analysis of the received laws, it was determined 
that the amplitude of the angular speed fluctuation in the movement of the screw shaft depends mainly on 
the height of the wavy surface on the screw surface, without changing the resistance and friction from the 
foam. 

Conclusion. Dynamic and mathematical models representing the dynamics of a single-mass 
machine assembly of a screw conveyor were developed taking into account the mechanical dynamic 
characteristics of the electric drive, inertial parameters, and technological and frictional resistances. the 
laws of change of angular speed of the screw shaft were obtained, graphs of dependence were constructed 


and recommended parameters were developed. 


Keywords: Screw conveyor, pressing machine, transportation, construction, fluff, waste, screw 


shaft, noise, chain transmission 


Introduction. Calculation scheme 
and mathematical model of the screw 
conveyor machine unit 

After saw jin machine, the linter is 
separated from the seed with the help of 
linters machines. Screw conveyors are 
used to transfer the waste in the obtained 
linter to the pressing machine [1]. Available 
screw linter carrier will transport shaft linter 
(with blade) along gutter. In the screw 
cleaner that we offer, the screw blade is 
made wavy, which increases the fluffiness 
of the linter being transported, as a result, 
the waste in the linter is separated and then 
it goes out of the shell slots in the grid fast. 


In addition, the movement of the wiper 
blade is transmitted to the screw shaft from 
an electric walker through a reducer and a 
coupling. In this case, in theoretical studies, 
the system can be considered as a single- 
mass machine unit. However, in order to 
reduce noise, adequately adjust the 
cleaning mode and ensure efficiency, we 
proposed to transfer the movement to the 
screw shaft through a chain drive. Here, 
belt elements were used in the construction 
of the chain transmission used [2]. A 
dynamic model for a single-mass machine 
unit is presented in Figure 1. 


ma ( a M,.=M,,+M,,snot+oM, 


J he ? 2. 


Figure 1. Screw machine for linter transportation and cleaning, dynamic model 
for a single mass machine unit 


In system dynamic analysis studies, all rotating masses of the equipment are 
brought to the screw shaft. In the studies, the mechanical dynamic characteristics of the 
electric motor were mainly taken into account. A.E. Levin proposed this dynamic 


mechanical characteristic [3]: 
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here, 2, - referred mass — screw shaft angular velocity; M,,M, — torque on the 
drive shaft and its critical value; p — number of pairs of poles; w, — frequency of rotations 
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of the power supply; T, — electromagnetic constant time of the conductor; Y — additional 


variable. 
Using Lagrange's II equation [4], we determine the kinetic energy of the system: 
1 
T =—J,.Q;; 2 
2 kePas ( ) 


here, t= moment of inertia used to the screw shaft. 


Because the strap elements are not taken into account in the system, potential 
energy in the Lagrange equation and Rayleigh's dissipative functions are also not taken 


into account. External effective forces: 


M, = M, -M,, -M, (3) 


here, M, — resistance moment coming from the linter carried in the screw shaft. 


Based on the obtained kinetic energy and taking into account (3), the system of 
differential equations representing the motion of the machine unit for the screw conveyor 


is as follows: 


: . 1 
M, =¥(@, — po,)-z-M,,; 


) 


T,¥ =2M, -V¥—¥,0, + po, —M,; (4) 
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here, @,,M, ,0M, —the constituents of the technological resistance coming from 


linter, respectively the average value, amplitude and random constituent, M_,— moment 


of resistance of frictional forces on screw shaft supports. 
Solution for the problem and analysis of results. 
It should be noted that if the electric motor is Y132S-8, P=2.2 kW, n=710 rev/min, 


the rotation frequency of the propeller shaft is ”,,,=25,4 ga , =27,9 rev/min. 


The problem 


is solved numerically J,,=7,14xe-m’; 


M, =(45 +65)Hm:; 


M,, =9,0+10)Hu; ov, =(0,05+0,07)Hu; and M, = (35+45)Hu. 


Initial conditions for solving (4): = 0; ~, = 0; M, = 0; M.,. =0. 


Based on the solution of the problem, 
the law of movement of the screw of the 
screw cleaner was obtained. The pitch of 
the screw, the height and pitch of the wave 
on the surface of the screw, and the angle 
of elevation were taken into account. The 
obtained motion laws are shown in Figure 
2. 

The analysis of the discovered laws 
revealed that, provided the resistance and 


friction from the linter do not change, the 
height of the wave-like surface on the 
screw surface largely determines the 
magnitude of the angular velocity 
fluctuation in the movement of the screw 
shaft. Additionally, the value of the wave 
step on this surface determines how 
frequently the angular velocity oscillates 
(Fig. 2). 
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t,=0,21 u; t,=0,042 u; 


0.25. h,=0,006 mu; o=0,12 pay a 
0,23 + + + = 
1,0 1.5 2.0 2,5 3,0 Cc 
Pe 
10}c? 


t=0,21 my tp=0,025 0; P 
hy=0,006 ma; o=0,1 pag 


t.=0,21 my tp=0,018 m; 
h,=0,006 n; o=0,08 pag 
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t,=0,21 m; t,=0,014 nm; 
hr=0,006 nw; o=0,055 pag 


1,0 1,5 2,0 2,5 3,0 t,c 


Figure 2. The laws of changing the angular speed of the propeller shaft 


The construction of connection | motion rules. The graphs illustrating the 
graphs was based on analyzing the screw | relationship between the screw's changing 


rT eee eee 
32 
Vol 8, Issue 1 www.niet.uz 


angular speed and the height of the waves 
on its surface are shown in Fig. 3. 

Based on the graph analysis, when 
the wave height increases from 0,6: 
10°-2m to 11,5-10-2m and is equal to 


M,./M;. =90,7, it was found that the 


range of angular velocity changes 
increases from 1,62 c~+ to 2,52 c"tin anon- 
linear pattern. 

It was found that when the loading 


was increased to M,,./M* =1,9 | the 


values of AQ, increased from 2,21 c~1 to 
4,47 ct. 

Considering that the wave screw 
shaft is known to be in the range of 
A@, < (2,5 +3,5)c" according to the 
results of experimental studies, if it is 
desirable to choose a load in the range of 
M.,. /M;. = (1,2 > 1,4) ) it is 
recommended that the height of the waves 
on the screw is within (0,8 - 1.25) - 1072 m. 


AQ, .c, 
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Fig. 4 shows graphs of dependence 
of the angular velocity of the screw shaft of 
the lint remover on the increase of the 
loading from the linter. 

Based on the analysis of the obtained 
graphs, if the relative values of loading are 
increased from 0.4 to 2.2, the unevenness 
coefficient of the angular speed is ht=0.006 
m; it can increase from 0.01 to 0.07 in case 
of a=0.12 rad. If htr=0.015 m; a=0.055 rad, 
it was found that the values of d increase 
from 0.024 to 0.131. In order to ensure the 
desired cleaning effect, according to the 
results of experimental studies, the values 
of 6 are recommended to be within the 
range of (0.04+0.05). 

In order to ensure the desired 
cleaning effect, according to the results of 
experimental studies, the values of 6 
should be within the limit of (0.04+0.05) 


M,./M-. < (0,8 +1,25) values 
recommended. 


are 


T T T 
0,5 0,9 


1-M,,/M* =0,7; 
4-M_./M* =16; 


2-M,./M* =1,0: 
5-M,./M* =19. 


> 
T T T 
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3-M../M* =1,3: 


Fig 3. Graphs of the dependence of the change in the coverage of the screw 
angular speed on the increase of the height of the waves on the surface of the 
screw 
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here, 1 — hr; = 0,006 m; a = 0,12 rad; 
2—h, =0,009m; a=0,1lrad; 3—h;, =0,0012 m; a = 0,08 rad; 
4 —h, = 0,015 m; a = 0,055 rad; 
Fig 4. Graphs of the load dependence of the change of the roughness 
coefficient of the angular speed of the wiper screw shaft 


Conclusion. The mechanical | height of the waves on the screw surface 
dynamic properties of the electric motor, | were constructed. 
inertial parameters, technical and frictional Considering that it is in the range of 


resistances were taken into account when ; : =I 

developing dynamic and mathematical Pays Ie meu ip me 
models that reflect the dynamics of a | results of experimental studies, it is 
single-mass machine assembly of a screw advisable to choose the load in the range 
conveyor. Based on the numerical solution | of M,/M> =(,2+1,4), it was 
of the problem, the laws of change of the 
angular speed of the screw shaft of the 
external conveyor of fluff cleaning were 
obtained. Graphs of the dependence of the 
screw angular velocity coverage on the 


recommended that the height of the waves 
in the screw should be within the limit of 
(0,8 - 1.25) -1072m. 
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Abstract: 

Objective. Cotton gins are used for ginning in regional cotton gins and clean districts of 
Uzbekistan using ginning devices of UK or 1XK type and pile-drums of their original design. Damage to 
the natural properties of cotton in the cleaning wound (the seed is destroyed and the length of the fiber 
is reduced) in the general protocol, it is possible to ensure a loss of 750-800 million soums per year to 
the cotton ginning plant. To eliminate this damage, we presented a new improved device (pic. 2). 

Methods. In order to develop the optimal version of the improved cotton cleaning device, the 
factors that affect it during the cleaning process: a (angle formed by the mesh surface with the horizontal 
plane), uy (friction coefficient of the mesh surface), w (vibration frequency of the mesh surface), A 
(vibration amplitude of the mesh surface ) based on such parameters, a mathematical model was 
created (expression 1-2). Based on these expressions, a program was created using MatLAB files. 

Results. A theoretical experiment was conducted using the Runga-Kutta method. Based on the 
obtained results, it was graphically observed that the movement of the piece of cotton on the surface of 
the mesh surface is uniform in cases where the friction coefficient of the mesh surface is u=1, the angle 
of inclination is 26-29 degrees, the number of vibrations is w=8 Hz, and the amplitude of vibrations is 
A=20 mm. 

Conclusion. On the basis of the parameters obtained above, it will be possible to make an 
acceptable version of the experimental copy of the device for cleaning cotton from small impurities (2 - 
picture). Information about the difference and effectiveness of this device from previous devices is 
presented in the article. 

Keywords: raw cotton, mathematical model, separator, vibrating sieve, impurity, seeds, defect, 
cotton gin. 


Introduction. Cotton is _ the | recent years, interest in our cotton and the 


economic backbone of our country. The 
fact that Uzbekistan ranks sixth in the 
world in cotton cultivation, private 
initiatives in the industry create ample 
opportunities to deepen international 
standards and reforms, bring cotton 
industry products to international markets, 
further develop international cooperation 
in the industry, as well as widely attract 
investments from large international 
branded enterprises in the textile industry. 

It is Known that in connection with 
the announcement by the international 
committee of the Cotton Campaign of the 
end of the boycott of Uzbek cotton in 


products of our textile industry has been 
growing in other consumer countries. The 
global cotton market is expected to reach 
US$46.5 billion by 2027, with a CAGR of 
2.74% between 2020 and 2027. 
According to experts, an increase in 
the consumption of cotton fiber in 
Uzbekistan is expected in the near future. 
Today, our country has developed a 
program for the development of textile 
and light industry in Uzbekistan. It is 
planned to increase up to 80% of the total 
production for the processing of cotton 
fiber and increase the export potential of 
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Uzbekistan's industry by more than 3 
times. 

As mentioned above, the production 
of raw cotton is at a high level, but its 
processing does not meet the 
international level. According — to 
international experts: "The attractiveness 
and competitiveness of the Uzbek cotton 
fiber is low", the reason for this is 
insufficient cleaning of the cotton fiber, the 
presence of non-fibrous impurities and 
because of them the quality of the fiber 
does not meet the required level. 

Methods. As a result of the analysis, 
it turned out that cotton gins of the regions 
and their regions of Uzbekistan, including 
the cotton gin of the Torakorgan district of 
Namangan region, mainly use cotton gins 
of the UHK or 1KhK type. used (Fig. 1). 
Even large state-owned cotton 
processing enterprises (American 
companies Platt-Lummus, Hardwick- 
Etter, Murray and Continental-Moss- 
Gordin) use drum-type drum cleaners of 


Scientific and Technical Journal of NamIET 


| ISSN 2181-8622 


the original design in the cotton cleaning 
process.|[1]. 

In the course of further observations, 
it turned out that, on the one hand, 
although cleaning devices based on a 
drum with pins have a good cleaning 
effect, on the other hand, due to the 
mechanical effect of the drum pins on 
cotton fiber and seeds, it was found that 
this significantly affects its natural 
properties, that is, the cleaned cotton ball 
is broken into smaller pieces (1 cotton ball 
contains 7-12 seeds), i.e. 1 lump is 
divided into 7-12 parts. In addition, the 
damage rate of cleaned cottonseed is 0.4 
percent. This in turn causes about 0.2% 
fiber defects. These 0.2% defects in some 
cases lead to a drop in fiber quality from 
high to good or from good to medium, 
which leads to a decrease in the price of 
sold fiber by 30-40 thousand soums per 
ton. This can provide significant (750-800 
million soums) economic losses for an 
enterprise producing 20-25 thousand tons 
of cotton fiber per year [2]. 


Fig. 1. Peg drum used in a cotton gin. Here: 1- drum; 2- faceless hammers; 3-6- 
sided hammers. It leads to an increase in the cleaning efficiency of devices 
based on peg drums - up to 20% 


According to the data obtained by 
experts as a_ result of analytical 
experiments at the cotton ginning plant of 
the Mingbulok district of the region, the 
proportion of defects and impurities in the 
composition of cotton fiber (Namangan-77, 
1 - grade and good) is: impurities - 0.5%, 
fibers with seed husks - 0 .8%, broken 
seeds - 0.5%, with immature seed fiber - 
0.5%, a fragment of immature fiber - 0.1%, 
tangled fibers - 0.1%, only 2.5%. In 
addition, the percentage of rejects and 
impurities (type 1) as a percentage by 
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class: high - 2.0%; good-2.5%; average- 
3.0%; simple-4.0; impurities amounted to 
5.5%. From the above data, it can be seen 
that the percentage of defects and 
impurities in the fiber increased with the 
change in classes. 

On the basis of the above data, it can 
be said that peg drum cleaners not only 
cause damage to seeds and economic 
damage, but also negatively affect the 
further stage of development of seeds 
extracted from seeds under the influence of 
mechanical shocks. The percentage of 
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seed defects damaged by such blows was 
1.2% (with the amount of contamination 
before cleaning 2.5%). Damaged seeds 
and raw cotton, in turn, affect the yield of 
cotton on the farm (the yield is less by 3-5 
t/ha) and its varieties, which leads to the 
cultivation of poor-quality cotton raw 
materials in the future, and ultimately to a 
decrease in income. 

Our goal is to eliminate the above 
disadvantages, purify cotton from small 
impurities based on new _ innovative 

Recent developments in this area 
require the use of digital technologies in all 
aspects. It is known that when solving 
industry problems, optimal solutions can 
only be obtained by an exact mathematical 
expression of the process and the creation 
of software tools based on this model. 
Mathematical modeling is a method of 
formalization and description of 
quantitative and qualitative aspects of 
objects, processes, events using 
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technology and ultimately obtain cotton 
fiber that meets the requirements without 
compromising the natural properties of 
cotton, reduce the amount of non-powder 
fibers into fibers, damage to the seed husk 
during cleaning. It is planned to prevent 
importation, provide a quality seed product 
in accordance with the demand for seeds 
obtained from cotton raw materials in the 
future, and carry out other positive 
activities. 


mathematical models. The technological 
process (Fu) of cleaning cotton from small 
impurities on the surface of a mesh surface 
(vibrating sieve) or a separator, as an 
existing object of study, is generally 
expressed by the following functional 
relationships (1). Let us express the 
technological process (Fu), which took 
place on the mesh surface as an existing 
object of study, through the following 
functional relationships. 


Fu = f(QO7, O,QOx) = (O71, At2, O73,...,Q7n),( Qn, Qiz, Qi3,..., Qin), 


(Oxi, Oxe, Ong, ...,Oxn)] 


Here: Or external factors 
(technological indicators that need to be 
found for a cotton gin in the horizontal and 
vertical directions, including the amplitude 
and frequency of the vibrational movement 
of the mesh surface, the angle of 
inclination, vibration and other influences 
that provide surface surface pulsation); Q,- 
internal factors (this factor includes 
parameters that indicate the internal factors 
of the object's properties, i.e. the physical 


Fu = Or(a, py, w, A), 


that is, in this case, the movement is 
only a (the angle formed by the mesh 
surface with the horizontal plane), uy (mesh 
surface friction coefficient), Ww (mesh 
surface vibration frequency) depending on 
the parameter A (mesh surface vibration 
amplitude). 

Results. We create algorithms and 
software based on the mathematical model 
developed above and conduct experiments 
using the MatLab software package using 
the Runge-Kutta method. Based on the 


(1) 

and mechanical properties of the cotton jet, 
the size of the cotton jet, the parameters of 
the mesh surface, etc.), Qx - Unaccounted 
for factors are taken into account 
(combination of lumps associated with the 
flow of raw cotton, forming a flow of cotton 
as a result of the pulsating and vibrational 
movement of the mesh surface, and other 
factors). Then we can express. the 
movement of the cotton ball on the mesh 
surface as the following function: 

(2) 
obtained results, the coefficient of friction of 
the mesh surface is y=1, and the angle of 
inclination a=26-29 degrees, the number of 
vibrations w=8 Hz mesh surface. By 
providing such an action, the cleaning of 
cotton from small impurities can be 
effective. Therefore, such a solution is the 
basis for the manufacture of an acceptable 
version of the experimental specimen of 
the device we need, which cleans cotton 
from small impurities. 
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The improved device, based on a new 
efficient technology for extracting small 
impurities from the contents of cotton, 
provides for the maximum use of the mesh 
surface to get rid of small impurities in the 
separation process, for this, a lump of 
cotton moving from the mesh surface to the 
next mesh surface 2 first falls on the 
protective surface ( 4). As a result of the 
feedback, the cotton gradually changes its 
direction. 

Similarly, when a wad of cotton hits 
a vertical protective surface, such as a wall, 


1. Movement provider 


2. Mesh surface (vibrating screens) 


3. Protective-guiding surface 
4. Protective surface 


ISSN 2181-8622 


the cotton will rotate as it moves and, as a 
result of the impact, will begin to move from 
the wall to the surface of the 2-mesh 
surface. In the next flow, the cotton ball 
passes through 3-4-5-6 mesh surfaces of 
the device, collects the cleaned cotton into 
the falling chamber (7) and is transferred to 
the required places. During the separation 
process, the impurities contained in the raw 
cotton are removed from the apparatus 
through a special chamber (5) (Fig. 2). 


5. Impurity chamber 
6. Cams (ellipsoids) 
7. Moving grid surface 
8. Chamber for cleaned raw cotton 


Fig. 2. Spatial view of the improved cotton gin 


To improve the quality of cleaning, the device provides the ability to adjust the 
distance between the feeder shafts (80-100 mm) and replace the mesh surfaces that 


perform the separation unetior. 
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Here: a) woven from steel wire; b), 


c) made of tin with different holes 


Fig. 3. Scheme of types of vibroelasts (mesh surfaces). 


Discussion. The advantage of the 
prepared device is that the cotton moves 
and cleaning is carried out by vibration of 
the mesh surface without mechanical 
impact on the fibers and seeds of the raw 
cotton. Due to the introduction of new 


technologies for the primary processing of 
raw cotton (cleaning with a vibration filter or 
separator), the natural state of cotton is 
preserved. In the course of practical 
experiments on such a device, the 
following results were obtained: Type of 
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cotton - Namangan-77, grade 1, moisture | state of cotton is preserved, the length of 
in cotton - 8.2%, dirt before cleaning - | the fiber and the seed coat are not 
2.4%, dirt after the dryer drum - 1.95%, in | damaged. In such a device, the cleaning 
the proposed device after cleaning - 1.71%, | efficiency can increase by 15-20%, and the 
the cleaning efficiency of the device | number of neps in the fiber obtained from 
increased from 15% to 20%. refined cotton can decrease by 40-60%. 
Conclusion. When using the 
proposed device for production: the natural 
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Abstract: 

Objective. In this article, the process of processing industrial grades of medium staple cotton in gin 
factories and its analysis is considered. Also given is the result requirement according to the standard. 

Methods. An analysis was made of the quality of medium-fiber cotton raw materials and its 
indicators, as well as the degree of damage. 

Results. After ginning, the control of the pubescence of raw cotton seeds is carried out according to 
industry standards. Industry standards are reviewed and updated every five years. 

Conclusion. One of the causes of seed damage is that the density of the raw material changes as 
it increases due to the pressure of the seed comb. It has been studied that some of the saw teeth are 
broken or the pegs of the seed comb are damaged, causing fibrous seed to come out of the seed. One of 
its main disadvantages is the mixing of seeds with fibers and seeds, which is manifested by an increase in 
the distance between the rods. 

Keywords: cotton, gin, fiber, process, saw gin, type, class, impurity, effect. 


Introduction. That is no coincidence | and researching the design of the cotton 
that the cotton industry is at the forefront of | gin, which is considered the main link in the 
global agriculture, requiring sustainable | cotton ginning process, plays a_ very 
quality performance and broad support for | important role in improving the quality of 
initiatives. These two key metrics - quality | cotton fiber. 
and sustainability - often go hand in hand The competitiveness of cotton fiber in 
when designing supply chain processes. | the world market is mainly determined by 
These indicators, which’ are _ the | the length of the fiber, its appearance and 
requirements of the current developing | the amount of dirty waste in it. For this 
period, require the introduction of new and | reason, in the technological process of 
high-quality technologies and the} primary processing of cotton, serious 
improvement of existing ones. Reforming | attention is paid to improving the quality of 


$a a a a en rr 
40 
Vol 8, Issue 1 www.niet.uz 


Scientific and Technical Journal of NamIET 


the fiber. Over the past period, the size and 
range of cotton produced, its acceptance 
and initial working conditions have 
changed, reconstruction work has been 
carried out at many cotton ginning 
enterprises, some machines have been 
replaced that do not meet the requirements 
of outdated times. In addition, new 
standards for cotton products are being 
introduced. 

All industrial grades of medium staple 
cotton are processed in sawmills. One or 
two rows of gins are installed in the fiber 
section of the cotton gin, each of which is 
equipped with one 3KhDDM gin with a 
UMPD working chamber or two or three 
5DP-130 (4DP-130) gins. According to the 
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"Program for 2021-2022 to increase and 
radically improve the yield and quality of 
fiber produced at the cotton processing 
enterprises of the Uzpakhtasanoat 
association, it is recommended to install 
one or two DPZ-180 gins instead of 
3KhDDM and 5DP-130 (4DP-130) gins. 

Methods. For a continuous supply of 
cotton to the gins, a hopper can be installed 
at the end of the distribution auger to collect 
excess cotton. The performance of the 
sawmill is determined according to table 1 
for industrial grades of cotton. The dirtiness 
of cotton before cleaning should 
correspond to the indicators given in table 
2, 


Table 1 


Productivity of a power-saw bench for technical grades of cotton, kg/s 


The type of cotton Model of the Saw Gin 
3KhDDM ADP-130 5DP-130 DPZ-180 
Types | and II 780425 20004200 20004200 28004280 
Types Ill and V 550+25 1200+100 1200+100 1700+170 
Usually, productivity is given | mode of operation, that is, the productivity 


according to the technical passport of 
demons. The productivity of the gins is 
reduced by 10-15% when separating the 
fiber of selected varieties of cotton that are 
difficult to clean. When seed cotton is 
ginned, the gins are set in a "reduced" 


K = 100 — 


Here: Sx- impurity (mortality) of the 
cotton coming from the feeder in the gin, 
percentage; Sv - the amount of impurities 
(dead) in the fiber after gins, percentage; V- 
planned fiber output, percentage. The 
cleaning (replacement) of the raw (raw 
roller) roller in the working chamber of the 
gin is carried out, as in the processing of 
cotton, in one shift: 


of the gins is reduced by 15-20% when 
processing all selected types of cotton. 
Results. The effect of gin on cleaning 
impurities and dead cells (K. percent) is 
determined by the following formula: 


SykV 
Sx 

- first and second grades not less than 
twice: 

- third, fourth and fifth grades at least 
four times. 

After ginning, the control of the 
pubescence of raw cotton seeds is carried 
out according to industry standards. 
Industry standards are reviewed and 
updated every five years. 


Table 2 
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Soiling of cotton before ginning 


Raw cotton 


Impurity before polishing (from gin), percentage (no 


Class Type more) 
Normal cleaning Hard cleaning 
| 0,8 0,9 
1 II 0,8 1,0 
ll 0,8 1,2 
IV 1,2 1,8 
| 1,0 1,5 
2 II 1,0 1,5 
ll 1,2 1,8 
IV 1,6 2,4 
| 1,6 2,4 
II 1,6 2,4 
3 Ul 1,8 3,0 
IV 2,4 3,6 
V 3,0 5,0 


One of the main requirements for a 
cotton gin is to obtain a quality product, to 
prevent damage that can occur during the 
separation of seeds from the fiber, to 
achieve high performance of the machine 
and to ensure maximum cotton yield. In the 
study of the service life of the saw, the 
following disadvantages are observed: the 
appearance of knots in the fiber emerging 
from it is mainly associated with the 
breakage or failure of a large number of 
saw teeth. Seed damage, many defects in 
fiber content, i.e., seed coat impurities, and 
the need to make the saw blade very sharp, 
i.e., the width of the tooth tip should be less 
than 0.4 mm, were revealed. The positive 
effect of this invention is that the cultivation 
of cotton has become much easier. Before 
Eli Whitney invented the gin machine, 
ginning was labor intensive, but after this 
invention, it became easier and faster, and 
farmers earned more money.When mixed 
with fibers, a release of the fibers is also 
observed, and this can be shown to be due 
to the deviation of the fiber opening from 
the desired position.It should be noted that 
the process of developing a genie machine 
involves a very long period. The modern 
cotton gin was invented in the United 
States in 1793 by Eli Whitney (1765-1825). 
Whitney applied for a patent on October 28, 
1793; the patent was issued on March 14, 
1794, but not confirmed until 1807. 


Discussions. One reason for seed 
damage is that the density of the raw 
material changes as it increases due to the 
pressure of the seed comb. It has been 
studied that some of the saw teeth are 
broken or the nap of the seed comb is 
damaged, causing fibrous seed to come 
out of the seed. One of its main drawbacks 
is the mixing of seeds with fiber and seeds, 
which is manifested by an increase in the 
distance between the rods. A decrease or 
cessation of the feed rate of raw materials 
may be due to a small amount of raw cotton 
from the supplier or insufficient supply to 
the working chamber.[1] 

Also, due to the increase in the 
density of the raw material shaft, the fibers 
remain on the saw teeth or do not separate 
from the teeth at all, which causes jamming 
at the bottom of the bars. In addition, one 
of the main drawbacks of the machines is 
fiber burnout or sticking at the top of the 
columns. 

According to the researchers, the 
improvement in the quality of the fiber as a 
result of the work of the gin in the expanded 
chamber occurs mainly due to a decrease 
in the density of the raw material, which 
improves the coating of the fiber, and 
reduces the friction force of the cotton on 
the walls of the chamber. , and saves 
energy spent on ginning. 

They also studied the effect of raw 
material density during the ginning process 
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and concluded that fiber quality scores are | of fiber sticking to the teeth of the saw 
higher at low raw material density. cylinder under the influence of air. The air 
According to them, reducing the | flow directed towards the saw cylinder 
density of the raw material will improve the | accelerates the exit of saws separated from 
coating of the fibers and reduce the | the fiber from the working chamber. 
frictional forces acting on the surface of the Studies have shown that by reducing 
working chamber and columns, thereby | the saw speed from 730 min" to 550...620 
improving the quality of the fiber. In existing | min’, the amount of waste and _ fiber 
fiber separation machines, the efficiency is | defects can be reduced by an average of 
directly proportional to the density of the | 20%. 
raw material. [2] Conclusion.The main parameters 
R. Sulaimanov [8] obtained an | that cause damage to seeds in a cotton gin 
algorithm for solving the problem of seed | are determined. Among the parameters to 
movement dynamics and mathematical | be determined, the stability of the raw 
models that allow theoretically determining | material and the speed of its rotation, which 
the optimal parameters of cantilever | are considered the most important, have 
columns, the distance between columns | been carefully studied. 
and spacers in the production of additional Analyzed studies conducted by 
seeds. Basically, the distance between the | scientists to accelerate the stability and 
saws has been reduced, anew method and | turnover of raw materials. Based on the 
device for obtaining additional seeds has | analysis, the rotation of the raw material 
been proposed. shaft is accelerated by a rotating disk with 
In the study by J. Ergashev [4], a | piles installed on the side of the working 
notch was made in the lower part of the | chamber. It was also proposed to prepare 
pipe installed in the working chamber of the | the surfaces of the grates with grooves so 
genie machine. When air is forced into the | that the seeds separated from the fiber 
pipe, the air flow exiting through this slot is | could be released in a timely manner from 
directed towards the saw cylinder. As a | the working chamber of the gin. 
result, it is possible to increase the amount 
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Keywords: industry, worker, special, clothing, classification, model, climate, heat, temperature, 


particle, dust, fire. 


Introduction. Many scientists of 
foreign countries and Uzbekistan carried 
out scientific work on the production and 
design methods of special clothes intended 
for employees of various fields, the use of 
materials and the creation of new 
constructions. 

We will analyze the scientific works of 
scientists from the CIS countries and 
Uzbekistan, who conducted research on 
special clothing in various fields for the 
design of special clothing for workers of 
metal casting and metal processing 
enterprises. 

R.O. JISLIBAYEVA [1] In his 
scientific work, it was studied that he 
proposed a new concept of designing work 
clothes based on the application of the 
theoretical basis of combustion processes 
to the methodology of designing new types 
of fire-resistant materials from local raw 
materials that provide high performance 
characteristics of work clothes for workers 
working in the metallurgical industry. 

L.G. STUPALOVA — [2] The 
characteristics of the materials needed to 
create special clothing that can be used in 
the design of clothing for workers in various 
fields are studied, and the possibilities of 
using them in special clothing models in 
combination with new materials from 
leather raw materials, which were rarely 
used in special clothing before The use of 
leather raw materials in the process of 
designing special clothes was proposed 
and implemented. He worked mainly in the 


way of designing special clothes for an 
agricultural enterprise. 

E.|. ELAZALI [3] - nomenclature of the 
most important indicators of quality and 
safety for insulating non-woven materials 


used in sewing clothes from low 
temperatures used in the fuel and energy 
complex. conducted work on_ the 
methodology of determination — of 
conductivity. 


In addition, he proposed a method of 
optical determination of the thickness of 
non-woven insulating fabrics used in 
sewing work clothes, and based on the 
theory of similarity, the change of quality 
indicators during the washing process of 
non-woven fabrics used as insulation in 
work clothes (discontinuity in length and 
width load, hygroscopicity, total heat 
resistance) were studied and for the first 
time in the organizational standard it was 
proposed to give the values of protection 
indicators corresponding to 50 washes and 
reasonable, we used IPS to sew special 
clothes from low temperature.. 

T.V. GUSHINA [4] - the laws of the 
kinetics of the permeability of concentrated 
and water emulsion forms of pesticides 
through film polymer materials, numerical 
values of the durability, permeability and 
cleaning indicators of film polymer 
materials after exposure to liquid toxic 
substances, protection of personal 
protective equipment against cuts and 
vibrations comparative data on efficiency, 
the dependence of protection efficiency on 
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the presence of a metal core in the glove 
material, methods of rapid assessment of 
changes in the protective properties of film 
polymer material under the influence of 
pesticides. 

N.V. AFINOGENTOVA [5] - taking 
into account the rheological properties of 
special materials, physical and mechanical 
priorities, developed a system of optimal 
combination of the values of quality criteria 
with the values of design parameters of 
overalls in the main informational sections 
of clothing design. 

D.A. SOVETNIKOV a new 
nonwoven heat-insulating material was 
developed. Bicomponent fusion staple with 
high heat protection properties obtained by 
combined method has worked on the heat 
protection properties of packages and top 
elements to make the tape of suppliers 
more accurate. 

E.E. IGOROVNA - In his scientific 
work, during the study of the protective, 
hygienic and operational properties of non- 
woven fabrics, changes in the physical- 
mechanical properties of insulation 
materials, especially the state of fibers 
during washing, were analyzed. In the 
course of scientific research, experimental 
studies were conducted in order to study 
the protective, hygienic, and operational 
characteristics of non-woven fabrics using 
standard laboratory methods. As a result of 
experimental research, the most important 
nomenclature of indicators was 
determined, non-woven insulation 
materials were recommended for sewing 
clothes for workers working at low 
temperatures, and their impact on human 
life and health was studied. 

[6] 


M.C. NEXOROSHKINA 
developed a method of comprehensive 
assessment of the effectiveness of clothing 
designed to protect the worker's hands 
from impact and determined the impact 
energy with hand tools in production 
conditions and divided the energy 
absorbed by the fabric into two 
components developed a proposal . The 
first is related to the formation of the fabric, 
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and the second is the impact on the 
protective ability of the fabric based on the 
theoretical analysis of the impact energy 
absorption by the fabric located between 
the impacting bodies, determining the 
deformation of the threads in the places 
where the base and the fabric overlap. the 
main factors were determined. In addition, 
he worked on an experimental method for 
assessing the ability of fabric and material 
packages to absorb shock energy, and he 
worked on the proposal of a unit index, 
which describes the ability of the fabric of 
special clothing to protect the worker from 
shock, expressed as a percentage of 
absorbed shock energy. 

Taking into account the specific 
shape of the structure, an experimental 
method for determining the flexibility of the 
structural elements of hand protection 
equipment was developed, and _ the 
hardness of the product was proposed as a 
comprehensive index describing the 
relative hardness and quality of hand 
protection equipment. 

In addition to the researchers of 
foreign countries, many researchers of 
Uzbekistan also conducted scientific 
research on the topic of designing special 
clothes and created optimal options of 
special clothes for workers in various fields 


[7]. 

S.U. PO’LATOVA — [8] The 
mathematical problem of designing special 
clothing protecting against high air 
temperature has been formulated and 
theoretically solved, and the theoretical 
basis of heat exchange processes between 
the hot air environment and the thin layer of 
clothing has been developed. 

S.X. QODIROVA [9] - on the basis of 
the analysis of the topography of the 
harmful effects of the production of the 
special clothing, the connections 
representing the physico-mechanical and 
hygienic properties of the antistatic fabrics 
were developed for the special clothing, 
which was designed taking into account the 
opinion of consumers, and for the 
preparation of the special clothing of the 
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electrical supply workers. the best option is 
recommended. 

G.D. ULKANBOYEVA [10] - on the 
basis of biokinematic studies of the 
builders’ movements, the values of the 
angular parameters of the movements 
were determined, the _ relationships 
between the dynamic effect and the 
angular parameters were obtained to 
ensure the dynamic fit of the special 
clothing structure, and the construction of 
the builders' safety belt was improved by 
adding a protective vest. Based on the 
theoretical possibility of reducing the 
dynamic load of the safety belt during a fall 
from a height, at the expense of the 
recommended safety device, the package 
of materials was formed in order to 
increase the operational reliability of the 
safety vest, and _ the _ technological 
processing ensures its strength by 
retaining the air inside the vest. introduced 
the proposal of methods of giving. 

N.N. BEBUTOVA [1 1] - worked on the 
optimal constructive solution of the "sleeve- 
o-umiz" structural node, which includes the 
functional requirements that ensure the 
freedom of movement of workers during 
the work process and rationally ensures the 
air exchange of the underlayer of clothing 
in hot climatic conditions. created methods 
for assessing the state of tension of the 
seams of special clothing details based on 
the analysis of the failure of the seams with 
the elastic thread under the influence of 
loads. 

Based on the analysis of the 
deterioration of the thread connections of 
special clothing details under the influence 
of operating loads, recommendations on 
effective processing technology based on 
the binding of equal strength thread 
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connections and ensuring the equal 
strength of the fabric and_ thread 
connection, which helps to increase the 
service life of the special clothing, have 
been developed . 

Conclusion. The above scientific 
works are focused on the works of foreign 
researchers on special working clothes in 
various fields, taking into account the 
analysis of materials, physical, mechanical, 
and biomechanical properties, work was 
carried out to create an optimal option in 
the design of special clothes. The 
conducted studies have given importance 
to the temperature changes of workers in 
different fields during the production 
process in different climatic conditions in 
the process of designing special clothes 
[12]. But as a result of my studies, there 
was no work on designing special clothes 
for workers of metal casting and metal 
processing enterprises taking into account 
the climatic conditions of Uzbekistan and 
the real work process in the enterprise [13]. 

On the basis of the research, the 
special clothes of employees _ of 
"MEXMASH", "NAMANGANMASH" and 
"Zamin Metall Sanoat" LLC located in 
Namangan region were investigated, and 
defects such as sparks flying from the 
collar and sleeve parts to the body, 
accumulation of various particles in the 
pockets were found [14]. 

As a result of the conducted scientific 
analysis, the main goal is to design high- 
quality special clothing for workers by 
identifying defects in existing work clothes, 
taking into account the harmful factors that 
seriously affect the morale and health of 
employees of metal casting and metal re- 
casting enterprises in the work process. 
was obtained [15]. 
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Abstract: 

Objective. The chemical composition and useful substances of carrot and lemon juices for human 
life have been studied. The technology of blended juice production is investigated. 

Methods. Today, large-scale work is underway to further expand the technology for the production 
of functional edible juice from these fruits, such products are very useful for the human body. 

Results. Carrots after delivery, acceptance, storage, inspection, washing, cleaning and cutting were 
blanched with steam and pressed. The yield of carrot juice was 55%, respectively. Lemon fruits were also 
pressed after inspection, washing, cutting and crushing. To obtain a blend , the juices were mixed in the 
following ratios: 3:0,5; 2:0,5; 1:0,5 (carrot — lemon). 

Conclusion. The resulting blended juice does not cause any side effects and its production can be 
introduced for the treatment of sick people. 

Keywords: carrot, lemon, vitamin, carbohydrates, proteins, minerals, technology, disease. 


Introduction. In the global food | food industry through the production and 
industry, scientific research is being | storage of fruit and vegetable products, 
conducted on the processing of raw | plant raw materials, safe for health, import- 
materials rich in carbohydrates, proteins, | substituting new types of food products in 
minerals, vitamins, organic acids, | the required quantity and assortment. The 
polyphenols and the production of high- | Strategy of Actions for the Further 
quality beverages from them. Special | Development of the Republic of Uzbekistan 
attention is paid to the measures carried | sets the tasks of "raising industry to a 
out in this direction for the rational use of | qualitatively new level, deep processing of 
natural raw materials and products at | local raw materials, accelerating the 
industrial enterprises, increasing the | production of finished products, mastering 
production of new types of products, | new types of products and technologies. In 
reducing the cost of finished products, | this regard, evaluating the quantity and 
increasing food, biological and energy | efficiency of the use of raw materials, 
values and = providing the younger | updating existing recipes and technologies, 
generation with high quality and safe | introducing them into production, obtaining 
natural products. Significant results have | high-quality products, preserving the 
been achieved in improving the technical | natural properties of products, improving 
and economic indicators of the country's | the quality of finished products and 
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expanding the range of food products using 
important traditional raw materials. It 
should be noted that fruits and vegetables, 
as well as their processed products 
(especially natural juices) contain a large 
amount of carbohydrates, protein 
substances, organic acids, vitamins, 
minerals, etc. Due to this, they have both 
nutritional and dietary (therapeutic) value 
[1-3]. Therefore, they are used for the 
prevention and treatment of various 
diseases of the gastrointestinal tract, liver, 


kidneys, cardiovascular diseases, 
atherosclerosis and other metabolic 
disorders. 


Carrot is a vegetable crop, belongs to 
the umbrella family. Unpretentious in 
cultivation, it grows in different climatic 
zones. It is divided into a feed and a dining 
room. In cooking, a dining room is used, 
which has about 60 types. On sale you can 
find not only orange, but also yellow, pink, 
white, purple, green, even black carrots. It 
contains 87% water, carotene, which is 
converted into vitamin A in the human 
body, phytoncides — suppress the action 
of microbes. Carrots contain vitamin C, 
iron, thiamine, calcium, magnesium, 
phosphorus, sulfur, glucose, fructose, 
interchangeable and essential amino 
acids, polyunsaturated fatty acids, proteins 
— 1.4g (g/ 100 g), carbohydrates - 7 g (g/ 
100 g). Lemon is a hybrid of citrus and bitter 
orange. The birthplace of lemon is 
unknown, but scientists tend to believe that 
this plant appeared in India or China. For 
centuries in Asia, lemons have been used 
as an antiseptic and an antidote for various 
poisoning. Lemons contain carbohydrates, 
proteins and some fats (essential oils). In 
the pulp of lemons there is a large amount 
of organic acids: citric, malic, ascorbic, also 
proteins - 0.9 g per 100 g, fats - 0.1 g per 
100 g, carbohydrates - 3 g per 100 g. The 
main value of lemons is a high content of 
vitamin C and a complex of vitamins of 
group B. From micro- and macroelements 


in lemons, contain calcium, _ iron, 
magnesium, phosphorus, potassium and 
zinc. It is proved’ that — special 
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environmentally friendly raw materials 
should be used to produce functional food 
products. In the production of baby food 
products, the problem of _ providing 
environmentally friendly and high-quality 
raw materials is urgent. The real danger for 
consumers is the contamination of 
products with heavy metals from emissions 
from industrial enterprises, transport, the 
use of toxic chemicals and fertilizers, as 
well as the use of antibiotics in animal 
husbandry and veterinary medicine in the 
cultivation and fattening of animals [8-15]. 

Lemon is used in folk medicine in 
many countries for the treatment of various 
diseases: scurvy, jaundice, dropsy, kidney 
stones, pulmonary tuberculosis, 
palpitations, gastric catarrh, hemorrhoids, 
acute rheumatism, gout, aches and 
lumbago. Lemon fruits are an effective 
treatment for diabetes mellitus and other 
diseases accompanied by metabolic 
disorders. The’ pectin substances 
contained in lemon have the ability to 
remove heavy metals from the body. 
Lemon peel also has healing properties, 
which strengthens the gums, eliminates 
yellow plaque on the teeth and prevents 
nail delamination. A light massage with 
lemon juice helps to relieve leg fatigue. 
With the help of this fruit, you can also cope 
with calluses and soften roughened skin 
areas. In Uzbekistan, there are the main 
varieties of lemon fruit, and the city of 
Tashkent, Namangan region is also 
adapted to the cities of Andijan and 
Fergana.For drying, ripe fruits with a dense 
structure are selected. as a result, dried 
fruits change .in dried fruits, the accuracy 
of the information is lost, and the dried fruits 
of bitter, but sugary varieties taste good [5]. 

After a difficult transition period to 
market relations, the volume of functional 
nutrition production in Uzbekistan began to 
increase again. 

In recent years, a number of 
measures have been implemented _ in 
Uzbekistan to expand the production of 
functional nutrition products, for example, 
multicomponent canned products. Their 
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composition corresponds to the specifics of 
metabolism of different ages, contributes to 
the expansion of the assortment of canned 
food and increases the nutritional and 
biological value of daily diets. A 
comprehensive program is __ being 
implemented in the country to create 
biologically complete high-quality products 
for healthy and sick people of different age 
groups with the involvement of employees 
of academic and _ industry research 
institutes in new developments. 

Methods. Increasing the volume of 
production of baby food products is 
possible through the introduction of new 
technological methods and_ techniques, 
improving the quality of products in 
accordance with the Law of the Republic of 
Uzbekistan "On the quality and safety of 
food products". 

Results. The resulting blended juices 
had a dark red color and a pleasant sweet 
and sour taste. The tasting committee 
unanimously noted the best indicators of 
the third variant of blended juice 1:0.5 
(carrot — lemon). This batch of blended 
juice was bottled, capped and sterilized 
after packaging. 
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After cooling to 45 OC, canned food 
was stored in the laboratory at room 
temperature and relative humidity up to 75- 
80%. Thus, as a result of our research, we 
have developed a technology for producing 
blended juice from carrots and lemon (Fig. 
1). To prevent marriage and 
microbiological contamination of canned 
food, it is enough to sterilize them at a 
temperature of 1000C [6-7]. 

Discussions. Blended carrot and 
lemon juice is recommended for non-drug 
treatment of various diseases of the 


gastrointestinal tract, liver, kidneys, 
anemia, neurosis, insomnia, 
atherosclerosis and other metabolic 
disorders. 


Blended juice is recommended to be 
consumed 150-200 cm3 three times a day 
15-20 minutes before meals for 1-2 months 
as a dietary (therapeutic) product for non- 
drug treatment of the above diseases [5]. 

Conclusion. The resulting blended 
juice does not cause any side effects and 
its production can be introduced for the 
treatment of sick people. 
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Delivery, acceptance and storage 


Pressing 


Fig.1. Technology for obtaining blended juice from carrots and lemon 
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Abstract: 

Objective. Currently, research on the creation of technology for food products enriched with 
biologically active additives of plant origin continues to be relevant. In this regard, of interest are plants 
containing polyphenolic compounds, which indirectly through enzyme systems regulate redox processes 
that determine the state of the cell membrane. From this point of view, prostrate marigolds (Tagetes patula 
L.) are a raw material source with a rich and diverse composition of polyphenols. Infusions and decoctions 
of marigolds are widely used in folk medicine as antimicrobial, hypotensive, hepatoprotective and diuretic 
agents. 

Itis also timely and important to develop a technology for obtaining preventive drinks with the addition 
of biologically active additives of plants of the genus Tagetes (Asteraceae) and some other families 
characteristic of plants. 

Methods. The relevance of this work lies in the study of the chemical composition of inflorescences, 
as well as the study of enriched drinks. 
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Inflorescences of prostrate marigolds (Tagetes patula L.) are a valuable source of biologically active 
substances (BAS), mainly flavonoids, which is confirmed by studies devoted to the study of both the 
chemical composition and the pharmacological activity of various fractions and isolated individual 
substances. Of interest is also the complex use of inflorescence meal as an additional source of biologically 
active compounds. 

Results. Given the above, we considered it appropriate to conduct a comprehensive study of the 
inflorescences of prostrate marigolds (Tagetes patula L.), as well as to develop a technology for obtaining 
prophylactic drinks based on it, which in fact is the goal of our research. 

In connection with this goal, we considered it expedient to solve a number of problems. To solve the 
tasks set, it is supposed to use modern chemical and physico-chemical methods of research. 

Conclusion. The scientific novelty of the study lies in the fact that an in-depth study of the chemical 
composition of the extract obtained by extraction with ethyl alcohol 40% was carried out. The choice of 
extractant for this object is substantiated. For the first time, a technology has been developed for obtaining 
prophylactic drinks with the addition of biologically active additives of prostrate marigold inflorescences 


(Tagetes patula L.). 
Keywords: drinks, cardiovascular 
hepatoprotective actions, marigolds. 


Introduction. A review of the works 
of domestic and foreign literature on the 
chemical composition and 
pharmacologically active components of 
the inflorescences of prostrate marigolds 
(Tagetes patula L.). The chemical 
composition of the most common plant 
species of the genus Tagetes is 
represented by a rich set of biologically 
active substances belonging to various 
classes of organic compounds. 

Methods. To determine _ the 
biologically active substances in the 
composition of this plant, the method of 
highperformance chromatography was 
used. Ethyl alcohol was_ chosen as the 
solvent. 

There is information about the 
structure and pharmacological activity of 
some flavonoids specific to plants of the 
genus Tagetes. For example, antioxidant, 
anti-inflammatory, and antitumor activities 
have been proven for quercetagetin and 
patulithrin [1, 2]. 

The essential oil obtained during the 
processing of Tagetes minuta L. marigold 
flowers is used in the perfumery and 
cosmetics industry. For the prevention of 


system 


function, flavonoids, cardioprotective and 


In the roots of three marigold species 
(Tagetes patula L., Tagetes erecta L., 
Tagetes tenuifolia Cctv.), thiophene 
derivatives with fungicidal properties were 
found. Some works provide data on their 
accumulation in the flowers of prostrate 
marigolds. It is possible that the presence 
of this class of compounds is responsible 
for the antimicrobial activity of flowers [5]. 

Studies were carried out on the 
flavonoid composition of the seeds of 
Tagetes patula L. (short and tall forms), 
and patuletin and patulithrin were isolated 
by preparative column chromatography. 
Quercetagetin and quercetagitrin were 
isolated from the seeds of Tagetes erecta 
L. 

A method has been developed for the 
simultaneous production of patuletin and 
patulithrin from plant materials. 

Isoquercitrin, quercimerythrin, 
isorhamnetin and its glycoside, as well as 
derivatives of quinic acid, have been 
isolated from different parts of marigold 
prostrate inflorescences. 

The chemical composition, biological 
and pharmacological activity of flowers of 
prostrate marigo Ids Tagetes patula L. 


viral infections and acute respiratory | variety "Orange" were studied at the 
diseases, a homeopathic oil-based | Department of Organic Chemistry of Pyat 
preparation "Tageton" is used [3]. GFA. It was proved that the main 


Carotenoids from the flowers of 
Tagetes erecta L. - lutein and zeaxanthin 
are used as biologically active additives [4]. 


flavonoids in marigold flowers are patuletin 
and patulithrin, and their preparative 
isolation was carried out. The content of 
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flavonoids in raw materials in terms of 
patuletin is 9.43% [6]. 

The presence of rutin, quercetin, 
dihydroquercetin, —robinin, —_luteolin-7- 
glucoside, vicenin, vitexin, hyperoside and 
apigenin has also been proven; studied 
vitamin, amino acid composition, 
polysaccharide complex, as well as the 
content of macro- and microelements of 
various fractions [6]. 

The hepatoprotective activity of sums 
of flavonoids containing mainly flavonol 
patuletin has been experimentally proven. 
According to the totality of the identified 
biochemical parameters, the histological 
and morphological picture of the liver, this 
amount is several times higher than the 
action of Karsil in an equivalent dose [7, 8]. 

It has been shown that the use of 
flavonoids from the flowers of marigold 
prostrate for therapeutic and therapeutic 
and prophylactic purposes contributes to a 
more effective preservation and restoration 
of the pro/antioxidant balance, an increase 
in the efficiency of detoxification, and also 
enhances antioxidant protection. A more 
pronounced stimulating effect on the 
processes of bile formation and bile 
secretion was established than with a 
similar use of Karsil [9]. 

The — antimicrobial _— activity —_ of 
substances from marigold flowers was 
studied and it was found that the extract 
obtained with ethyl alcohol 70% has a 
bactericidal and bacteriostatic effect 
against certain types of bacteria. 

It has also been established that 
extracts from the flowers of marigold 
procumbent exhibit a gastroprotective 
effect in conditions of experimental 
gastropathy in rats [10, 11]. 

Theoretically substantiated and 
experimentally developed the technology 
of extraction of marigold prostrate flowers, 
which allows — extracting lipophilic 
substances characterized by a wide range 
of biological activity. Ethyl alcohol 70% was 
used as an extractant. Based on these 
studies, a technology was developed for 
obtaining capsules containing a dry extract 
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of marigold flowers and quercetin with an 
optimal dosage of both components, and 
methods for their standardization were 
proposed. An experiment on laboratory 
animals showed that the resulting capsules 
completely prevent the activation of lipid 
peroxidation in the liver when it is damaged 
by carbon tetrachloride. 

Granules containing dry and oily 
extracts from marigold flowers were 
obtained by wet granulation. 

Marigold prostrate is known for its 
phytochemical and medicinal properties. 
Infusions and decoctions of flowers are 
used in folk medicine and homeopathy in 
the treatment of diseases of the upper 
respiratory tract, as an antimicrobial, 
antiseptic. hypotensive, diaphoretic and 
diuretic. In addition, marigold flowers are 
eaten, added to refreshing drinks in Latin 
America and Georgia. Patuletin is part of 
dietary supplements, for example, 
"Hepatoleptin", is used as a means of 
improving the functional state of the liver 
and biliary tract. Used for prevention and in 
the complex therapy of cholecystitis, 
cholecystocholangitis, cholangitis and 
cholangiohepatitis [12]. 

Antioxidant activity of flavonoids 

Flavonoids are among the widely 
distributed natural polyphenols. increased 
interest in which can be explained by their 
exceptionally unique properties. They have 
a wide range of pharmacological activity, 
including: antioxidant, antiviral, 
hypoglycemic, immunomodulatory activity. 
From the point of view of the practical use 
of flavonoids, their antioxidant properties 
are of the greatest interest. 

In addition, many representatives of 
this class are able to act as agents that 
prevent or inhibit the formation of tumors, 
strengthen blood vessels, protect the liver 
and gastrointestinal tract, stimulate the 
brain and heart. 

Flavonols kaempferol, luteolin, 
quercetin, myricetin, containing from two to 
six phenolic OH groups, are 2-4 times 
superior to Trolox in their ability to inhibit 
peroxide radicals. 
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It is known that quercetin and luteolin 
at the same high level contribute to the 
neutralization of hydrogen peroxide, inhibit 
the generation of superoxide anion radical, 
which plays a key role in the formation of 
other reactive oxygen species, and inhibit 
membrane lipid peroxidation. 

Numerous experimental studies have 
made it possible to determine the most 
important structural fragments of 
flavonoids for antioxidant activity: firstly, the 
presence of ortho-dihydroxy groups in the 
C3' and C4' positions, which is the most 
preferable target for radical attack. 
Secondly, it is a system that includes a 
vinylene group in the C2-C3 position anda 
carbonyl in the C4 position, which, together 
with the “B” aromatic nucleus, essentially 
constitute the main conjugation chain in 
flavones, flavonols and chalcones. It is the 
main conjugation chain that is responsible 
for the transfer of electronic effects from the 
"B" ring to the chromon nucleus. Thirdly, 
the presence of hydroxy groups at 
positions C3 and C5, together with a 
carbonyl group at position C4, ensure 
efficient binding of iron ions (Fe3+) and 
inhibition of the radicals formed in the 
reactions of hydroperoxide decomposition. 

Due to the balanced work of the 
enzymatic and non-enzymatic link of the 
antioxidant system in a healthy body, the 
intensity of lipid peroxidation and the level 
of free-radical and peroxide oxygen forms 
are maintained. 

Thus, flavonols, due to the above 
three structural groups important for 
antioxidant activity, as a rule, exhibit the 


highest antioxidant activity in in vitro 
studies. 

Endothelioprotectors 

It is known that endothelial 


dysfunction is one of the main causes of 
development of almost all cardiovascular 
diseases. This is a universal 
pathophysiological process, which is 
associated to some extent with a number of 
diseases, including socially significant 
ones, such as atherosclerosis, arterial 
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cerebrovascular accident [13]. 

When the endothelial mechanism of 
regulation of cerebral hemodynamics is 
disrupted, the balance in the systems 
"vasodilators vasoconstrictors" and 
"antiaggregants - proaggregants" is shifted, 
as a result, there is a shift in vascular tone 
towards vasoconstriction and an increase 
in blood thrombogenic potential, which can 
aggravate the course of ischemic stroke. 
The normal state of the endothelium of the 
cerebral vessels, on the contrary, ensures 
an equilibrium state in the listed systems 
(vasodilating and antithrombotic functions 
of the endothelium), thereby ensuring an 
adequate blood supply to the brain. 

One of the many applications of 
polyphenolic compounds is the correction 
of endothelial dysfunction. It is known that 
the initiation of free radical processes with 
overproduction of toxic peroxynitrite lies in 


the —etiopathogenesis of — vascular 
endothelial dysfunction. 
Pathogenetic factors lead to an 


imbalance between pro- and antioxidants 
in the body, which leads to an increase in 
the number of free radicals and, as a result, 
to an excessive accumulation of toxic 
products. For example, the development of 
vascular complications in diabetes mellitus 
can be prevented or slowed down with the 
help of antioxidant therapy [14, 15, 16, 17]. 
The cause of vascular complications 
in diabetes mellitus is developing 
endothelial dysfunction, in which there are 
disturbances in the system of synthesis 
and availability of nitric oxide (Il) [18]. 
Results. It is known that flavonoids - 
quercetin, hesperidin,  flavicin can 
indirectly influence the production of 
endogenous nitric oxide (Il), improve the 
vasodilating and antithrombotic function of 
the endothelium, blood rheology and 
microcirculation, have a stimulating effect 
on angiogenesis and collagen formation in 
the wound, as a result of which healing will 
be accelerated. wounds. Their positive 
effect on carbohydrate and _iipid 
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metabolism in animals with experimental 
diabetes mellitus was studied [18, 19, 20]. 

In addition to their direct cytotoxic 
properties, free radicals can attract various 
inflammatory mediators, contributing to the 
prolongation of the inflammatory response 
and tissue damage. Flavonoids, in this 
case, inhibit lipoxygenase, which reduces 


the duration of inflammation in wound 
areas. 

Flavonoids have a_ complex 
pharmacological activity, the ability to 


influence various links in the development 
of endothelial dysfunction: the system of 
synthesis, excretion and bioavailability of 
NO, hemorheological parameters of blood, 
lipid and carbohydrate metabolism, 
inflammation, and proliferation. 

The use of flavonoids as antioxidant 
and endothelioprotective agents’ is 
promising in the treatment of wounds, since 
they are able to stabilize the production of 
endogenous nitric oxide by the constitutive 
form of synthase and additionally prevent 
the increased formation of free radicals 
[13]. 

Discussions. The advantages of 
biologically active substances of plant 
origin are obvious for many reasons, so the 
search for endothelial protectors among 
them is a promising direction in the field of 
pharmacy and medicine. Given the above, 
prostrate marigolds are a promising source 
of flavonoids containing highly active 


flavone derivatives -_ patuletin and 
patulithrin. 
Marigold flavonoids inhibit 


inflammation, expression of inducible nitric 
oxide synthase (iNOS), prostanoids and 
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leukotrienes, as well as other mediators of 
the inflammatory process (some cytokines 
and chemokines). 

Recent studies have shown the 
immunomodulatory effect of patuletin, in 
particular in relation to TNF-a (tumor 
necrosis factor). In addition, anti-arthritic 
activity was revealed due to the effect on 
the production of anti-inflammatory 
cytokines [21]. 

Thus, the existing information on the 
chemical composition of the inflorescences 
of marigold procumbent allows them to be 
used as a raw material for the production of 
biologically active substances’ with 
endothelioprotective activity. 

Conclusions. From a review of the 
literature, inflorescences of prostrate 
marigolds are a valuable source of 
biologically active substances, mainly 
flavonoids. This is confirmed by the results 
of many works devoted to the study of both 


the chemical composition and_ the 
pharmacological activity of various 
fractions and isolated individual 


substances. It can be taken into account 
that the composition of various fractions 
from marigold flowers contains 
polyphenols. It has been proven that the 
purified complex of flavonoids, containing 
mainly the flavonoid patuletin, exhibits a 
hepatoprotective effect, which prevents the 
activation of lipid peroxidation in the liver 
when it is damaged by carbon 
tetrachloride. Thus, the enrichment and 
creation of recipes for preventive drinks 
using biologically active additives of this 
plant material has a beneficial effect on the 
health of the population. 


References 
1. PoruHcxun, B.A. DeHONbHbIe AHTMOKCUAAaHTbI. —M.: MeauunHa, 1988. —247 c. 


2. Cai, Q. Dietary flavonoids, 


quarcetin, 


luteolin and genistein, reduce 


oxidative DNA damage and lipid peroxidation and quench free radicals / Q. Cai, 
R.O., K. Zhang // Cancer Lett. -1997. —Vol. 119, No1. —P. 99-107. 


3. PactutenbHble pecypcbl CCCP: 


LIBETKOBbIE paCcTeHUA, UX XVMNYECKUM 


cCocTaB VU Ucnonb30BaHne/ nog peg. A... Cokonosa. —J1.: Hepa, 1980. —C. 16-20. 
4. HosBbie KapoTuHougcogepxauyve cbutonpenapatpl / [1.f1. Betpos [uv gp.) // 


Nposu3op. —2000. —No16. —C. 19-20. 


Vol 8, Issue 1 


www.niet.uz 


Scientific and Technical Journal of NamIET | ISSN 2181-8622 


5. Manaann, O.U. U3syueHvue aHTuMUKpOGHOrO AeNCTBUA HEKOTOPbIX CyOCTaHUMN 
U3 LIBETKOB OapxaTueB pacnpoctepTbix / O.V. Nanaanu, VU... Knuwunua // Pa3spa6otka, 
UccnegoBaHve VU MapKeTMHr HOBOM cbapMaleBTMYeCKON NpoAyKUMNu: cO. Hayy. Tp. — 
Nsaturopck, 2010. —Bpin. 65. —C. 485-486. 

6. PlogropHas, %K.B. UccnegoBaHve UBeTKOB OapxaTLIeB pacnpoctepTbix 
(TagetespatulaL.) c Wenblo nonyyeHua Guonormyecku AKTMBHbIX BELICCTB: ANC. ... KAHL. 
cbapm. Hayk: 15.00.02. / NogropHaa KaHHa BanepbesBua —Ilaturopck, 2009. —145 c 

7. Bacunenko, 'O.K. Fenato3saujvTHbie CBOUCTBa NpenapaToB u3 OapxaTueB 
pacnpoctepTbix / O.K. Bacuneuko // Xum.-cbapMal. *XypH. —1990. -T.24, No1. —C.53-56. 

8. Tepexos, A.lO. VU3yyeHve TepaneBtTuyeckoro AeucTBUA cbnaBOoHOUugoB 
Tagetespatulanpn xpoHuyeckomM nopaxkeHun neyeHu y Kpbic / A.1O. Tepexos // 
Pa3pa6oTka, uccnegoBaHue U MapKeTUHT HOBON chapmMaleBTNYeCKON nNpogyKunn: co. 
Hayy. Tp. -Maturopck, 2005. —Bpin. 60. —C. 425-428. 

9. BnusHne natyneTuHa “3 LBETKOB OapxaTLIEB pacnpocTepTbIxX Ha COCTOAHNe 
SHOHOreHHOM AHTMOKCUGAHTHON cucTembI / E.F. JopkuHa [uv ap.] // Pa3spa6ortka, 
UccnegoBaHve YU MapKeTMHr HOBOM chbapMaleBTNYeCKON NpoAyKunn: c6. Hayy. Tp. — 
Nsaturopck. —2007. —Bpin. 62 —C.464-467. 

10. UsyyeHvue ractponpotektopHoro gevctBue BAB wu3 uBeTKOB OapxaTLieB 
PpaCnpocTepTbIxX B YCNOBUAX SKCNEPUMeEHTANbHON A3BbI KenyAKa / E.T. Dopkuna [uv zAp.] 
// Pa3pa6oTka, uccnegoBaHve U MapKeTMHr HOBOM chapMaleBTMYeCKON NpoAyYKUNN: 
c6. Hayy. Tp. —Maturopck. —2008. —Bbin. 63 —C.414-416. 

11. VsyyeHue xumuueckoro COCcTaBa UW BNUAHUA 9SKCTpaKTa U3 LUBETKOB 
OapxaTLIEB pacnpocTepTbiIx Ha NPO/AHTMOKCUAAHTHOE PaBHOBeCUe B KeENYAKE KPbIC 
Npuv BONbTapeHOBON racTponaTuu [ONeKTPOHHbIN pecypc] / O.V. Manasanu [uv zp.) // 
CosBpemeHHbie npoOnempl HaykKu u O6pa3soBaHna. —2012. —No1. —Peokum goctyna: 

https://www.science-education.ru/ru/article/view?id=5618. 

12. Kboces, [1.A. Mondbin cnpaBOUHUK NeKapCTBeHHbIxX pacTeHnn / T1.A. KboceB. — 
M.: OKCMO —Ilpecc, 2000. —C.437-438. 

13. OHAOTENUONPOTeKTOPb! —HOBbIN KNacc CbapMakonoruyeckux NpenapatTos / 
Y.H. TropeHkos, A.B. BopouHkos, A.A. Cnuveuatc, E.B. Bonotosa // BectH. Poc. akag. 
mea. HayKk. —2012. —No7. —C.50-57. 

14. (14) Boungapb, V.A. AHTMOoKCugaHTbl B NeYeHUN MU NpodunaktTuKe 
caxapHoro qnaGeTa / V.A. Boufapb, B.B. Knumoutos // CaxapHbin qua6erT. —2001. -T.4, 
No1. —C. 47-52. 

La (19) BeptkuH, AJI. Ponb cCOBpeMeHHbIX CaxapOCHMKAIOLUUX U 
AHTMUOKCUAAHTHbIX NpenapatoB B cbapmMakoTepanun CaxapHoro AuabeTa 2-ro Tuna u ero 
ocnoxHeHun / A.J. BeptKun // ley. Bpay. —2009. —No3. —C. 69-73 


16. (68) MucHukosa, U.P. AkTyanbHble BonpocbI NpocdbunakTuKU caxapHoro 
Auabeta 2-ro Tuna / U.P. MucHukosa, A.V. Dpesanb // Bpay. —2014. -No3. —C.83-84. 
17. (98) CnueyaHc, A.A. VU3yyenne 3HAOTeENMUONpOTeKTOPHbIX CBONMCTB 


CbnaBOHOUAOB NPV sKCNEPUMeHTAaNbHOM CaxapHOM AMabeTe: aBToped. AMC... KaHA. 
cbapmau. HayK: 14.03.06. / CnuveuaHc AHHa AnbOeptosBHa —NMaturopck, 2011. —24 c. 

18. (97) CnueuyaHc, A.A. SaxKxuBneHve paH UM UX KpOBOCHaO>xKeHNe y KDPbIC 
C CaxapHbIM QuabeTom npuv 6nokage uHAyuUMOeNnbHON MU KOHCTUTYTMBHON NO-cuHTa3 
/ A.A. CnuveuaHc, E.M. JlomKuHa, V.H. TropeHkos // BectH. BonrlMY. —2013. —No1 
(45). -C.37-49. 

19. (141) Potential of flavonoids as anti-inflammatory agents: modulation 
of pro-inflammatory gene expression and signal transduction pathways / M.J. Tufdén [et 
al.] // Current Drug Metabolism. —2009. —Vol. 10, No3. —P. 256-271. 


58 
Vol 8, Issue 1 www.niet.uz 


Scientific and Technical Journal of NamIET | ISSN 2181-8622 


20. (143) Rasik, A.M., Shukla, A. Antioxidant status in delayed healing type 
of wounds / A.M. Rasik, A. Shukla // Int. J. Exp. Pathol. -2010. —Vol.81. —P. 257-263. 

21. (84) Mat. US2015/0025131 A1 Patuletin a potent anti-TNF-a and 
anti-arthritic compound from Tagetes patula[OnekTpoHHbIMpecypc] / Muhammed 
Ahmed Mesaik, Almas Jabeen et al. -USA No13/944,387; 3ansn. 17.07.2013; ony6n. 
22.01.2015. —5 C. —PexumM octyna: 
http://www.freepatentsonline.com/y2015/0025131.html 

22. Saribaeva D.A., Zokirova M.S., Kholdarova G.A. Researching the technology of 
making beverages of containing fruit juice // Universum: technical sciences: electron. 
scientific magazine 2022.1(94). URL: https://7universum.com/ru/tech/archive/item/12981 
(date of access: 10/22/2022). 

23. Saribaeva D.A., Zokirova M.S. Study of the elemental and amino acid 
composition of ginger // Universum: technical sciences: electron. scientific magazine 
2021. - No. 11(92). - with. 86-91. 

24. Saribaeva D.A., Kholdarova G.A. Study of the processes of obtaining functional 
drinks based on the extract of milk thistles (Silyoum marianum L.) // Universum: technical 
sciences: electron. scientific magazine 2022.11(104). URL: 
https://7universum.com/ru/tech/archive/item/14641 (date of access: 12/20/2022). Z 


UDC 10167 
DEVELOPMENT OF NEW TYPES OF VEGETABLE JUICES AND 
BEVERAGES TECHNOLOGY 


VOKKOSOV ZUHRIDDIN 


PhD of Namangan Institute of Engineering and Technology 


E-mail: zukhriddinvogqosov@gmail.com, phone: (+99899) 973-94-30 
HAKIMOV SARDORBEK 


Master's student Namangan Institute of Engineering and Technology 


Abstract: 

Objective. In this article, vegetables such as cucumbers, carrots, and cabbage are given in different 
amounts The effect of enzymes such as Pectomaserin, Pectinex Ultra SP-L, Pectomaserin G10X, 
Fructozyme M and increased juice output in juice production. The effect of the type of vegetables was 
determined, it was studied the development of original technologies of cucumber, carrot, cabbage juices 
and drinks . 

Methods. In our republic, vegetable juices are produced in a much smaller volume and assortment 
than fruit and vegetable juices, and modern methods such as enzymatic processing and targeted lactic acid 
fermentation are practically not used to obtain them. The prospects of these methods allow not only the 
use of cost-effective technological modes and the saving of energy resources, reduction of losses and 
waste, but also the possibility of "soft" modification of the components of raw materials to obtain quality 
products . Cucumbers, cabbage and carrots were used as the main raw materials for laboratory work for 
scientific research. The main chemical composition of these raw materials was determined. 

Results. Cucumbers, carrots, and cabbage are selected raw materials under the influence of 
Polygalacturonase, which breaks down pectin and reduces the viscosity of the juice. It increased 10-15 
times when using Fructozyme M and Pectomaserin G10X, and only 7 times when using Pectinex Ultra SP- 
L. At the end of exposures with FP Fructozyme M and Pectomaserin, the viscosity increased 4-6 times, 
and with Pectinex Ultra SP-L, others showed that the activity of the enzyme in sample 1 was from 8 to 13, 
and the activity of the second sample was from 11 to 14 it has been. 

Conclusion. It was determined that it is expedient to use enzymatic methods to obtain juices and 
drinks with high nutritional value from cucumbers, carrots and white cabbage, Pectomaserin G10X and 
Fructozyme M - to obtain purees and juices with stable pulp, Pectinex Ultra SP-L - from finely ground pulp 
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to better separate the juice; improved the classification of macerating preparations. In the market economy 
of production and finished products, it was calculated that 1 ton of finished products is equal to 2,497,225 


soums 


Keywords: Pectomaserin, Pectinex Ultra SP-L, Pectomaserin G10X, Fructozyme M, cucumber, 


carrot, cabbage, juice. 


Introduction. The development of 
food industry, safety, and _ product 
processing technologies is of great 
importance in satisfying human needs. 
These products include vegetable juices 
and drinks, which are part of many diets, 
have a low calorie content and contain a 
complex of biologically active substances: 
vitamins, minerals, prebiotics, dietary fiber, 
natural antioxidants.[1-3] However, the 
analysis of the domestic juice market and 
practical technologies shows _ that 
vegetable juices are produced in a much 
smaller volume and range than fruit juices, 
and modern methods such as enzymatic 
processing and targeted lactic acid 
fermentation are practically not used to 
obtain them. The prospects of these 
methods are related not only to the use of 
cost-effective technological modes and the 
saving of energy resources, the reduction 
of losses and waste, but also the possibility 
of "soft" modification of the components of 
raw materials to obtain quality products . In 
this regard, the improvement of 
technological processes and the creation of 
new formulations of vegetable juices and 
drinks that provide high nutritional value, 
functional activity and organoleptic 
qualities are among the priorities of 
scientific research. 

Since the beginning of the 21st 
century[4,5], the physiological norms of 
annual consumption of vegetables per 
capita in Uzbekistan (total 113.3 kg; of 
which cabbage 2.1, tomatoes 25.6, 
cucumbers 5.5, onions and garlic 18.3, 
carrots 18 ,3, beets 5.5, other vegetables 
20.0 kg), vegetable growing is being 
developed rapidly. Districts around large 
cities and industrial centers mainly deal 
with S. In the company, dekhdon and 
farms, the cultivation of fairy vegetables in 
the open field under polyethylene films has 
been started. Gen. of the Republic. the 


cultivation of vegetables was _ not 
developed in the regions. Foreign varieties 
and experiences are widely used in S. In 
2000, the area of vegetable crops in 
Uzbekistan was 130.4 thousand ha, the 
gross harvest was 2637.3 thousand tons, 
and the yield was 173.1 s/ha. 

The following methods are used to 
extract fruit and vegetable juices: 1. 
Physical methods the chemical 
composition and properties of the product 
do not change. These methods include 
settling, filtering, centrifugation, 
electroseparation, lighting with bentonite 
Clay. 

In colloid-chemical methods, the 
colloidal system of juices is destroyed. 
Such methods include gluing (gluing), 
coupling, thermomethods (rapid heating, 
freezing and melting), working with 
coagulants (alcohol), adding bentonite clay 


[5]. 

Chemical methods are based on the 
combination of natural substances in the 
juice with each other or with an added 
chemical reagent. Some lighting methods 
are combinatorial. For example, when 
juices are cooled, chemical reactions occur 
between additives and proteins, along with 
a process of self-lightening under the 
influence of enzymes. 

The use of enzymes that increase the 
amount of juice in juice production, the 
following enzyme preparations are used in 
all countries: pectavamorin, pectofoetidin, 
bostrin PEP-1 (Bulgaria), ultrazym 
(Romania), filazim (Hungary), pectinol 
(USA), panzym ( Germany) and others [6]. 

Working with electricity. The method 
was developed by Flaumenbaum and is 
based on the destruction of protoplasm 
when an electric current is passed from 
fruits and vegetables or pulp. As a result, 
cell permeability and juice output 
increases. 
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Methods. [7-70] In order to quickly | and beverage technology and to determine 
and easily achieve the intended goal in | various physico-chemical parameters of 
carrying out scientific research and | finished products. 
performing experiments, first of all, it is Cucumbers, cabbage and carrots 
necessary to know how to correctly choose | were used as the main raw materials for 
the methods of analysis. In particular, it is | laboratory work for scientific research. The 
desirable to use fast, modern and, of | main chemical composition of these raw 
course, highly accurate analysis methods | materials is presented in Table 1. 
to develop new types of vegetable juice 


Table 1 
The chemical composition of vegetables selected for the experiment is compared 
to 100g 
Type of Oils Proteins Carbohydrates Water Ash common Dietary 
shaker fiber 
vegetable g g g g g g g 
Cucumber 0.11 0.65 3.63 95.23 0.38 1.7 0.3 
Carrot 0.1 1.3 6.9 88 0.2 1.5 2.4 
Cabbage 0.2 1.8 4.7 90 0.12 1.42 2 


Results. The results obtained by us | micronutrients contained in them were 
were first conducted in Namangan region | determined in the scientific laboratory of 
processing enterprises, including | the Department of Food Technology. For 
"Namangan Sharbat", "Yangikurgan Agro | laboratory research, we observed the rate 
Invest", "Chust Agromir" during the season | of juice release and the state of cell 
and the types and sizes of juices produced | coagulation in the form of Pectomaserin , 
in Namangan region. Juice samples were | Pectinex Ultra SP-L , Pectomaserin G10X, 
taken from studied industries (carrots, | Fructozyme M type enzymes of the 
cucumbers and cabbage) with the help of | vegetables listed in Table 1. 
enzymes, and the macronutrients and 


Table 2 
Enzyme activity, % 
Name of enzymes 
Raw materials Pectomaserin Pectinex Pectomase Fructozyme M 
Ultra SP-L_ rin G10X 
Cucumber juice 5 3-7 5-10 from 11 high 
Carrot juice 7 5-10 7-13 from 14 high 
Cabbage juice 4 6-9 9-12 from 13 high 
Protopectinase contained in enzyme Under the action of 


preparations breaks down protopectin in | polygalacturonase, pectin is broken down 
plant tissues. As a result, the cells are | and juice viscosity decreases. 

separated from each other, the tissues It increased 10-15 times when using 
become soft. In addition, protopectin, which | Fructozyme M and Pectomaserin G10X, 
is a part of cell shells, also breaks down | and only 7 times when using Pectinex Ultra 
and reduces their mechanical strength. The | SP-L. At the end of exposures with FP 
strength of the protoplasmic membrane | Fructozyme M and Pectomaserin, viscosity 
also decreases. 
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increased 4-6 times, and others with 
Pectinex Ultra SP-L. 


As can be seen from Table 2, the } an 


enzyme activity of sample 1 was from 8 to 


-13, and the activity of the second sample | maceration 


was from 11 to -14. 

Charges of juice colloids are 
neutralized. In water suspensions, 
bentonite forms a hydrophilic colloidal 
solution, the charge of the solution changes 
due to the negative charge of its particles. 
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Discussion. Thus, the characteristics 
of the effect of Pectinex Ultra SP-L put it in 


intermediate position between 
preparations intended for tissue 
- Fructozyme M_=— and 


Pectomaserin G 10X, and Fructozyme R, 
intended for increasing the yield of juice. As 
a result, we can observe the changes in the 
chemical composition of cucumber and 
carrot juices in Tables 3-4 . 


Table 3 
Chemical composition of fermented cucumber juice 
Components in Calories, kcal: 
cucumber juice 100 14 In addition, components 
grams quantity 
; beta-carotene, choline, vitamins A, B1, B2 _B5 ,B6 , BY, si2, 
Proteins g 0.8 C, E, K, H and PP, as well as potassium, calcium, magnesium , 
zinc, selenium, copper and manganese, iron, chlorine and 
Fats, g: 0.1 sulfur, iodine, chromium, fluorine, molybdenum, boron and 
vanadium, tin and titanium, silicon, cobalt, nickel and 
Carbohydrates, g 2.5 aluminum, phosphorus and sodium. 


Table 4 


Chemical composition of fermented carrot juice 


Components of 


rae Calories, kcal: a 
carrot juice 100 56 quantity In addition, components 
grams 
star Bee A 39% , b-vitamins 42% , IN 1 - 0.7% , B2 - 1.1% , Choline - 
see 126 B5,B6,B9,B12,C-3.3%,D, E-2%,H, vit. K, PP - 
amonyarsies, og 1.5% , Potassium - 5.2% , Ca - 1.9% , Si, Mg - 1.8% , Na- 
peiaty Ueer ; 2% , P- 3.3%, Cl, Fe - 3, 3% 
Water 85 , as , ; 
Development of recipes and | cutting tips, rinsed, cleaned. Peeling of 


technologies of obtained new types of 
vegetable drinks 

In accordance with the modern 
principles of creating functional food 
products and the information obtained in 
the research process, the production of fruit 
and vegetable juices based on cucumber 
juice includes the following operations: 
reception and preparation of raw materials, 
preparation of semi-finished products and 
materials, mixing , packaging, sterilization 
or aseptic. Packaging in tetra-brick-aseptic. 

Preparation of raw materials 

Carrots are sorted, washed in A9- 
KLAL and A9-KM-2 drum washing 
machines installed in series, checked with 


carrots is carried out by the steam-thermal 
method - in a device of the type A9-KChYA 
at a steam pressure of 0.35-0.40 MPa, and 
then by cleaning the skin in an A9-KM-2 
drum washing machine or another type. 
Baking time and temperature are set at 
each plant based on the characteristics of 
the heat device, steam pressure, carrot 
type and size, as well as other factors 
specific to the plant, so the cake will soften 
a little. possible resulting in pulp. After 
burning, the temperature inside the carrot 
should not be lower than 80C. In this mode, 
carrots are additionally bleached before 
fermentation. 
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Cucumbers are sorted, washed, | segments are cut into pieces 0.2x0.3 mm 
checked and washed. The stalks are | thick in an A9-KIS type grinder and fed for 
removed, cut into pieces 10-20 mm thick, | enzymatic processing, as can be seen in 
cleaned of seeds and inner film, re- | the above scheme 
examined, cleaned, rinsed. Cucumber 


TECHNOLOGICAL SCHEME OF PROCESSING PRIMARY CUCUMBER JUICE 


Cucumber 


Primary wash 


Inspection 


Secondary wash 


10-30 mm cutting 


It is crushed into 
pieces of 0.2x0.3 mm 
thickness in the A9-KIS 
type grinder 


Enzyme treatment 


Pressing 


Enzyme treatment 


Pasteurization 


Ultrafiltration 


Extraction of juice 


As for the economic efficiency of the obtained new types of cucumber juices, juice 
from vegetables is being produced in one enterprise. 

We prepared the economic calculation books for the development of technology of 
new types of vegetable juices and beverages as follows . 
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Table 5 


1 ton the price of raw materials for the production of cucumber juice 


The price of raw 


1 ton of cucumber ‘ienok cucumber 


No Cucumber juice materials, soum juice , aaa ; juice (1000 kg ) 
1 Cucumber 1000 1 200 1,200,000 
2 fermets 24,000 10 240,000 
Common 
gq —eomipenents tat 8 400 25 210,000 
enrich the 
composition 
4 H20 15 1 500 22,500 
Total 1,672,500 


Based on the given data, we calculate the economic efficiency: 


1. Price of raw materials. 


For 1 kg of cucumbers: 1,200 soums; For 1 kg of enzyme ( M ) : 24 000 soums; 
General components enriching the composition of 1 /: 8 400 soums and 1 / For H 20: 15 


soums were set 


2. Total consumption of raw materials: S (o+t+tbk+watery =G b-N b+G ¢°N ¢4+G tok “N tok 
+G water ‘N water =1200-1000+10- 24,000+25-8400+1500:15=1,672,500 soums. 


Table 6 
The total cost of production of 1 ton of cucumber juice 
No Naming Price, soum 
1 Workers’ wages 160 000 
2 Single social contribution 15% 24 000 
3 Raw material price 1,672,500 
4 Additional costs 125 000 
5 Unforeseen expenses 50,000 
6 Profit 10% 1 40 000 
Total 2171 500 
7 VAT 15% 325 725 
General 2 497 225 


All costs for the production of 
cucumber juice presented in Table 6 were 
calculated to be 2,497,225 soums for 1 ton 


of finished product in the market economy | effectiveness _ of 


of production and finished product. 
Conclusion. The feasibility of using 
enzymatic methods to obtain juices and 


yield of juice with pulp, enriches it with 
soluble pectin, preserves vitamin C and p- 
carotene. A comparative analysis of the 
various enzyme 
preparations with a maceration effect was 
carried out, as a result: ways of their 
rational use were determined: 


drinks with high nutritional value from | Pectomaserin G10X and Fructozyme M - 


cucumber, carrot and white cabbage was 
determined, theoretically based and 
experimentally confirmed. Enzymatic 
maceration of vegetables increases the 


for obtaining purees and juices with a 
stable pulp, Pectinex Ultra SP-L - for small 
to better separate the juice from the 
crushed pulp; improved the classification of 
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macerating preparations. It was calculated | 2,497,225 soums in the market economy of 
that 1 ton of finished product is worth | production and finished products. 
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Abstract: 

Objective. This article discusses in detail the materials that are of interest in the thermoelectric ratio. 
The most common members of the A¥ BY! group in the periodic table of Mendeleev. The analysis of the 
current state of triple compound thermoelectric materials, which are the best materials for thermoelectric 
generators, as well as the methods and technology of production, the requirements for the technology of 
obtaining these materials, is carried out. 

Methods. Experimental studies were carried out to determine the optimal concentration of current 
carriers of the required sign, by the method of formation of a non-stoichiometric chemical composition, or 
by the method of introducing additional dopants. 

Results. To obtain a thermoelectric generator with high values of efficiency, as our studies show, 
the method of fusion under pressure of an inert gas [6-10] is the most effective, which differs in that melting 
is carried out in a crucible with a shutter. At the same time, the issue of container reuse is being addressed. 
For the manufacture of half-elements, cutting of solids plays an important role, which affects the energy 
parameters and efficiency. 

Conclusion. The best and most effective way to obtain substances for the legs of a thermoelement 
is the method of fusion of the charge under the pressure of an inert gas. Thermoelectric semiconductor 
compounds obtained by this method have high values of thermoelectric figure of merit Z, reaching up to 
3.0 - 10° deg, which makes it possible to create thermopiles with the best efficiency. The use of an electric 
spark cutting machine makes it possible to obtain thermopiles with minimal defects and the best quality. 

Keywords: thermoelectric material, synthesis, doping, inert gas pressurization technology, half- 
elements, oxygen cutting, etching 


Introduction. The most widely used 
as low-temperature thermoelectric 
materials are solid solutions of chemical 
compounds of the A¥BY! type from the 
elements of the fifth and sixth groups of the 
periodic system of D.I.Mendeleev. Let us 
agree to call the temperature interval 100- 
600 K. The natural boundaries of this 
interval are determined by the possibilities 
of using a class of substances whose initial 


layers, volatilization of impurities and the 
main substance, etc. 

Bismuth tellurium (BizTes), selenium 
bismuth (BizSes) and antimony tellurium 
(Sb2Tes) are of particular interest in 
thermoelectricity, since they are all used 
as initial components for creating efficient 
thermoelectric materials [1-4]. They are 
not used directly in their pure form, 
although they have- rather high 


components are bismuth, antimony, | thermoelectric properties, especially when 
selenium and tellurium. alloyed [4]. 

The operating conditions — of An analysis of the current state of 
thermoelectric materials in this | thermoelectric materials shows that the 
temperature range are generally | best materials for thermoelectric 


favorable. The absolute temperatures are 
relatively low, which significantly reduces 
the negative impact of such processes as 
oxidation, diffusion in the near-contact 


generators are compounds obtained from 
semiconductor substances, which contain 
two or three components. Such 
semiconductors, especially the ternary 
compound, have a high thermoelectric 


aaa rere e rere ere reece 


Vol 8, Issue 1 


www.niet.uz 


(22) 


Scientific and Technical Journal of NamIET _| 


figure of merit [4;5]. Obtaining chemical 
compounds and substances of a certain 
composition is the main task of synthesis. 
This is done using a_ variety of 
semiconductor technology techniques. 

Synthesis is, as you know, obtaining 
complex structures and compounds from 
elementary and_ simple — chemical 
compounds. 

Methods. Various impurities have a 
very great influence on the thermoelectric 
properties of synthesized materials. 
Depending on the amount and type of 
impurities, the formation of various 
parasitic donor and acceptor levels and a 
non-optimal concentration of current 
carriers is possible. Therefore, to obtain a 
material with the same sign and the 
required concentration of current carriers, 
the components of the material should be 
cleaned before and after synthesis. A 
positive result of cleaning is a decrease in 
the degree of concentration of foreign 
impurities by one order of magnitude 
compared with the concentration of the 
main current carriers. 


The greatest requirements are 
imposed on low-alloyed thermoelectric 
materials with a current carrier 


concentration of the order of ~10'8 cm*. 

The optimal concentration of current 
carriers of the required sign can be 
obtained by the formation of a non- 
stoichiometric chemical composition, or by 
the introduction of additional dopants. 

In [6] a method is proposed for using 
nomograms to determine the optimal 
concentration of the dopant depending on 
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the thermoelectric properties of the base. 
A number of batches of initial raw materials 
give bases, the thermoelectric properties 
of which do not fit within the limits of the 
nomogram [6]. In this case, it is not 
possible to obtain an alloyed material with 
the required properties only by changing 
the concentration of the introduced 
dopant. 

It is known that some ratios of the 
feedstock give bases, the thermoelectric 
properties of which do not make it possible 
to obtain an alloyed material with optimal 
properties. Therefore, in order to correct 
the properties of the base BizTes and 
BizSes, the parameters of materials 
obtained from different batches of raw 
materials were investigated. As a method 
for correcting the properties of the base, 
we used the introduction of 
superstoichiometric amounts of 
chalcogens into the charge. Tellurium and 
selenium were used as 
superstoichiometric chalcogens 
introduced into the charge. 

According to the results of the 
experiments, for the n-type branches 
BizTes-BizSes, with the addition of 0.24 
mol.% Te to the composition, an alloyed 
base was obtained with optimal values of 
its thermoelectric properties o = 585 Ohm 
lem, a = 204 uV/deg., in figure 1. The 
optimal concentration of selenium added 
to the components was 0.12 mol.%, their 
thermoelectric properties o= 580+600 
Ohm!:cm', a= 204+194 yV/deg. (Fig. 2) 
[5;7;10]. 
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Fig.2. Dependence of the indices o, a, a20 and M on the concentration Se 
[557310] 


The last stage is the manufacture of 
thermoelement legs. However, this stage 
sets the task of obtaining a thermoelectric 
material with strong uniform and 
thermoelectric properties. After that, the 
materials are subjected to machining and 
polishing. 

Discussion. It is known that it is not 
always possible to directly use purified, 


synthesized and alloyed thermoelectric 
material for the manufacture — of 
thermoelement legs. Formed thermal 


cracks, porosity and other defects do not 
allow obtaining thermoelement legs of the 
appropriate size by mechanical processing 
of the material. In such cases, the physical 
and mechanical characteristics do not 
meet the requirements. In this regard, 
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there is a need to obtain monolithic and 
defect-free samples. They should be close 
in shape to the shapes of the 
thermoelement legs, the required design, 
and should be subject to minimal 
mechanical processing. 

Such a technological process is 
carried out by the developed methods for 
the manufacture of FC branches: 

- method of powder metallurgy; 

- metallurgical methods; 

- method for obtaining single-crystal 
samples. 

The most common methods among 
powder metallurgy methods are the cold 
pressing method followed by _ heat 
treatment and the hot pressing method. 
Among the metal methods, the most 
common is the method of melting, subject 


to the conditions of directional 
crystallization. The third method, the 
method of obtaining — single-crystal 


samples, is the most difficult. However, 
they are successfully used to obtain 
thermoelectric materials with the best 
thermoelectric properties compared to 
other existing ones. These methods 
include the Czochralski, Bridgman and 
various types of zone melting. 

Results. To obtain a thermoelectric 
generator with high efficiency values, as 
our studies show, the method of fusion 
under pressure of an inert gas [8-12] is the 
most effective, which differs in that melting 
is carried out in a crucible with a shutter. At 
the same time, the issue of container reuse 
is being addressed. The fact is that after 
melting, the material, after light tapping, is 
easily removed from the overturned 
crucible without violating its integrity and 
the integrity of the "float". In this way, a 
large amount of expensive quartz can be 
saved. 

Upon reaching the required 
temperature, an exposure is made during 
which the alloy is fused and homogenized. 
After holding the alloy at the specified 
temperature, the furnace is turned off, and 
the sleeve is cooled and the ingot is 
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unloaded after the furnace has completely 
cooled to room temperature. 

For the manufacture of half- 
elements, cutting of solids plays an 
important role, which affects the energy 
parameters and efficiency [12-20]. The 
existing various solid cutting methods such 
as oxy-fuel cutting, shielding gas cutting, 
precision cutting, micro-beam oxy-fuel 
cutting, flame gouging, iron powder 
feeding cutting, arc cutting, high-speed 
plasma cutting, and even laser cutting, for 
One reason or another, are not quite 
suitable for cutting semiconductor 
thermoelectric materials. 

Even if some of the methods listed 
above are used, then one can see the 
roughness of the performed process, or, a 
change in the chemical composition of 
substances, the insufficient accuracy of 
the geometric dimensions of the half- 
elements. Our experience and analysis 
shows that the best option for using 
installations for cutting thermoelectric 
materials of a triple compound fused under 
inert gas pressure is the use of electric 
spark cutting installations. 

At the same time, the substance from 
which the half-elements are cut is securely 
and firmly fixed to the moving parts of the 
installation. For this, special supports are 
used to fasten the material. Fastening is 
carried out by soldering. Soldering the 
substance on the stand can be done with 
bismuth tin solder (58 Bi, 42 Sn). This 
solder has a melting point of 136°C. The 
authors of [14] propose the use of BiSnSb 
solder with a melting temperature of 
140°C. The soldering material we 
recommend is very suitable for heat 
sensitive parts in the semiconductor 
industry. 

After cutting, the half-elements are 
etched. To ensure high-quality etching of 
semiconductor materials, their surface is 
thoroughly cleaned. This process is 
important because contaminated areas 
are not susceptible to etching. To prepare 
the surface for etching, you can use 
degreaser bottles, medium-hard industrial 
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brushes (natural 
degreaser bottles. 

If the etching operation is carried out 
over a small number of half-elements of 
thermoelements (FCs), then it is sufficient 
to use a fluoroplastic cup with an etching 
mixture (of course, the mixture must be 
specially prepared!). In the case of serial 
production, pickling devices with and 
without heating should be used. Water is 
known to be used to terminate the etching 
reaction. Therefore, for this purpose, the 
use of washing machines with a manual or 
mechanical feed system is recommended. 


bristles), and spare 
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Conclusion. The best and most 
effective way to obtain substances for the 
legs of a thermoelement is the method of 
fusion of the charge under the pressure of 
an inert gas. Thermoelectric 
semiconductor compounds obtained by 
this method have high values of 
thermoelectric figure of merit Z, reaching 
up to 3.0 - 10° deg’, which makes it 
possible to create thermopiles with the 
best efficiency. The use of an electric 
spark cutting machine makes it possible to 
obtain thermopiles with minimal defects 
and the best quality. 


Etched and washed plates or crystals are 
laid out in a clean vessel. 
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Abstract: 

Objective. The article clarifies the physicochemical properties of adsorbents activated from Logon 
bentonite under various thermal and chemical conditions. It has been established that the desorption lines 
in the LBK and LBI intersect with the adsorption lines at a relative pressure R/Rs = 0.1-0.2, forming an 
adsorption hysteresis surface. 

Results. Nowadays, modified bentonites, especially organobentonites (concrete), are increasingly 
used in various sectors of the economy [8]. In particular, in the treatment of industrial waste water by adding 
bentonite to polymeric substances obtained on the basis of various industrial wastes, as a stabilizer in 
increasing the thermal stability of silicone rubbers, in improving the rheological properties of drilling fluids, 
as a binding and hardening additive for coal briquettes. 

Methods. The adsorption of non-polar benzene vapors on the obtained modified bentonites was 
studied. Samples modified on the basis of logan bentonite (LB) were thermally and chemically treated 
before being used in adsorption. Adsorbents obtained under such conditions: chemically activated; LBK, 
LBI and thermal treatment were designated as LB-1, LB-2, LB-3 

Conclusions. According to the results of industrial experiments, it was found that these adsorbents 
can be used as adsorbents in the treatment of organic and inorganic waste substances in the waste water 
of various industries. 

Keywords: bentonite, benzene, adsorbent, absorbate, adsorption, desorption, isothermal monolayer 
capacity, specific surface. 


Introduction. The rapid development | their adsorption properties and 
of industrial sectors, the use of various | thermodynamic characteristics of phase 
technologies in technological processes | state changes in adsorbed substances 
leads to an increase in the demand for | were studied [2]. 
effective adsorbents used in this field. Results. Nowadays, modified 
Preparation of such adsorbents on the | bentonites, especially organobentonites 
basis of local raw materials, including | (concrete), are increasingly used in various 
Logan bentonite clay, is of particular | sectors of the economy [3]. In particular, in 
importance. Considerable scientific | the treatment of industrial waste water by 
research has been conducted in our | adding bentonite to polymeric substances 
country to study the properties of mineral | obtained on the basis of various industrial 
adsorbents such as adsorption properties, | wastes, as a stabilizer in increasing the 
surface area, nature and strength of active | thermal stability of silicone rubbers, in 
centers [1]. Modified adsorbents based on | improving the rheological properties of 
Navbahor alkaline bentonite and various | drilling fluids, as a binding and hardening 
Organic compounds were obtained and | additive for coal briquettes. It is used as an 
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adsorbent that absorbs various 
microorganisms, in the treatment of water 
contaminated with heavy metals and oil 
products, in the retention of dyes from the 
wastewater of finishing factories, in the 
production of purified sulfur from technical 
sulfur, in the production of various 
antibacterial adsorbents [4].. 

Methods. The adsorption of non- 
polar benzene vapors on the obtained 
modified bentonites was studied. Samples 
modified on the basis of logan bentonite 
(LB) were thermally and chemically treated 
before being used _ in_ adsorption. 
Adsorbents obtained under — such 
conditions: chemically activated; LBK, LBI 
and thermal treatment were designated as 
LB-1, LB-2, LB-3 [5]. 
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The quantitative and qualitative 
composition of the functional groups in the 
obtained adsorbents was determined by 
IR-spectroscopy (Shimadzu |IRTracer100, 
Japan). The high sensitivity of the spectra 
(60,000:1 signal/noise ratio) leads to the 
continuous analysis of the amount of 
impurities in different samples, despite the 
low intensity of the lines of interest in the 
spectrum. The IRTracer-100's_ spectral 
resolution of 0.25 cm! provides high 
resolution for quantification of spectral 
identification, especially in the case of 
gaseouS compounds. _ Interferometer 
performance optimization system together 
with internal self-diagnosis ensures stable 
operation of the device. IR-spectra of 
activated adsorbent in acidic and alkaline 
environment are presented in Fig. 1. 
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Figure 1. IR-spectra of activated adsorbent in acidic and alkaline media 


From the analysis of the literature and 
the results of IR-spectra of obtained 
adsorbents, LBI adsorbent contains 
organo-metal (400-900 sm‘), Al-O-Si or Si- 
O-Si (914-1007 sm), Al=O (1447-1636 
sm'), Al=Si (2112-2322 sm‘), Si-H (2856- 
2926 sm"), -OH (3600450 sm') groups 
can be seen. LBK adsorbent contains 
organo-metallic (400-900 sm"), Si-O-Si 
(1009 sm‘), Si=Si (2033-2166 sm), -OH 
(3600+ sm‘) functional groups was 
determined. It is possible to see the high 
intensity of the peaks characteristic of the 
orgo-metal bond in these samples. 
Moreover, in the formation of these 
adsorbents, we can say that the interaction 
between metal and silicon in bentonite is 


strong. As a result of the modification, the 
formation of a new group of Si-O-Me atoms 
as a result of the interaction of the Si-O- 
group of atoms in bentonite with metal 
atoms. The high intensity of the IR 
spectrum peaks at 914-1007 sm‘'confirms 
the conclusions. . As a result of the 
interaction of acid with oxygenated 
functional groups on the surface of 
bentonite, additional pores are formed in 
the adsorbents, as a result, the size of the 
pores decreases, that is, the amount of 
mesopores decreases, and micropores 
amount increases. 

In order to increase the reliability of 
the above data, X-ray analyzes were 
taken at the UZRFA Institute of Biorganic 
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Chemistry. The chemical composition of 
activated adsorbents was analyzed. 
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Table 1 
X-ray image and chemical composition of Log'on bentonite (LB 
Mineral LB (%) LBK (%) 
SiO2 10,17 10,17 
Feldspar 8,05 7,10 
clinoptilolite 5,71 4,51 
Muscovite-KAI2(Si3Al) O10(OH,F)2 5,83 8,83 
Illite (K,H3O)(Al,Mg,Fe)2(Si,Al)4010[(OH)2,(H20)] 10,84 7,84 
Diopside-CaMgSi206 1,58 1,58 
Montmorillonite (Na,Ca)0,3(Al,Mg)2Si4010(OH)2-n(H20) 
57,82 59,97 
Total: 100 100 


It can be seen from Table 1 that 
Log'on bentonite contains SiO02 10.17%, 
feldspar 8.05%,  clinoptilolite 5.71%, 
muscovite 5.83%, illite 10.84%, diopside 
1.58% and mondmorillonite 57.82%, as a 
result of activation of Log'on bentonite with 
acid it contains feldspar from 8.05% to 
7.1%,  clinoptilolite 5.71%, muscovite 
5.83%, illite 10.84%, diopside 1.58% and 
mondmorillonite 57.82%. From this, it can 
be concluded that when Log'on bentonite is 
activated with acid, the amount of 
montmorillonite in its content increases by 
2.15%. It is known from the literature that 
an increase in the amount of 


a = MO.1b/KT 


montmorillonite in bentonite has a positive 
effect on its sorption properties. 

Benzene adsorption in LBK and LBI 
(activated in acid and alkaline conditions) 
adsorbents is very low compared to LB-1, 
LB-2, LB-3, adsorption in the initial states 
of adsorption. This is related to the 
electronic nature and_ interactions of 
cations (Na+ and 
[Al130(OH)24(H20)12]7+) and benzene 
molecules located between the adsorbent 
layers. It can be seen from the adsorption 
isotherms that at high specific relative 
pressures (R/Rs 0.3) the amount of 
adsorption in LBK and LBI increases 
sharply (Fig. 2). 


Figure 2. Adsorption isotherms of benzene vapors on activated bentonites LB-1 
(1), LB-2 (2), LB-3 (3), LBI (4), LBK (5) 


In most cases, adsorption processes 
in chemically activated bentonites proceed 
with capillary condensation, in such cases 


adsorption hysteresis is observed. The 
desorption lines in LB-1, LB-2, and LB-3 
intersect with the adsorption lines at 
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relative pressure R/Rs = 0.2, forming an | structural adsorption parameters using the 
adsorption hysteresis surface. Formation | equation of the Brunauer, Emmet, Teller 
of adsorption hysteresis surfaces in | (BET) theory. If the ordinate is P/Ps/a(1 - 
adsorbents occurs due to adsorption of | P/Ps) and the values of P/Ps are placed on 
adsorbate molecules in different pores | the abscissa axis, straight line coordinates 
formed in mineral layers. are obtained. 

The relative relative pressure (P/Ps) Based on the isotherms of benzene 
of the hysteresis loops in the adsorption | vapor adsorption on modified adsorbents, 
isotherm in LBI and LBK approaches to | the monolayer capacity am, saturation 
zero value due to the interaction of | volume Vs (or adsorption as), and their 
benzene molecules with the central atom in | relative surfaces S were calculated from 
the adsorbent. the important parameters of adsorbents 

The surface area (S) of the | (see Table 2). 
adsorbents was determined from the 


Table 2 
Structure and sorption indicators of benzene vapor adsorption of modified 
bentonites thermally treated at different temperatures 


Single floor Comparison : ; 
Adsorbents capacity, surface,S - 10°, aaa ata 
S5 
am, mol/kg m2/kg 
LB-1 0,19 45 1,14 
LB-2 0,53 149 1,40 
LB-3 0,68 164 1,87 
LBI 0,76 175 2,47 
LBK 0,83 198 3,10 


Specific surface area (S) for all | water molecules and additional salts in the 

adsorbents from the table: 45 103 m2/kg for | samples, modified clays are associated 
LB-1, 149 103 m*/kg for LB-2, 164 103 | with the formation of additional spaces 
m?/kg for LB-3, 175 103 m?/kg for LBI and | (porosity) between the layers. 
200 103 for LBI m?/kg and _ saturation Thus, in the work, the adsorption of 
adsorption (as): 1.14 mol/kg in LB-1, 1.40 | benzene vapors on clay adsorbents 
mol/kg in LB-2, 1.87 mol/kg in LB-3, 2.47 | activated by thermal and chemical methods 
mol/kg in LBI, 3.10 in LBK mol/kg was | was studied under different conditions. 
found to be equal. So, as a result of | According to the results of benzene vapor 
chemical activation, comparing the | adsorption of adsorbents, the adsorption 
adsorption of benzene vapor compared to | capacity of activated adsorbents was 
Logon bentonite (LB-1), it can be seen that | ranked according to the _ saturation 
it leads to an increase in adsorption to 1.14- | adsorption volume (Vs) in the following 
2.47 in LBI and 1.14-3.10 in LBK. order: 

When activated in such conditions, 
due to the release of physically adsorbed 


LBK > LBI > LB-3 > LB-2 > LB-1 

The arrangement of activated | on the other hand, the specificity of the 
adsorbents in terms of their ability to | interaction of non-polar benzene molecules 
absorb benzene molecules in this order is | with activated adsorbents, that is, 
the removal of additives contained in | hydrophilic and lyophilic adsorbents is 
bentonite as a result of chemical activation, | related to the change of nature. In LBK, the 

sas TT 

75 
Vol 8, Issue 1 www.niet.uz 


(22) 


Scientific and Technical Journal of NamIET _| 


amount of benzene vapor adsorption is 
higher than other adsorbents, the 
adsorbent is cleaned from the substances 
released in acidic conditions between the 
adsorbent layers, and the adsorbent's 
lyophilicity and porosity increase. 

Wastewater treatment using modified 
adsorbents. 

A large amount of water is used in the 
field of oil production, and a large part of 
this water is being cleaned using various 
methods in open water reservoirs. A large 
amount of acidic and alkaline water is 
produced during the refining of oils and fats 
in oilindustry enterprises. Such wastewater 
has an unpleasant smell. 

In most cases, soda ash is used as a 
reagent to neutralize acidic waters, but its 
high cost makes it less practical and less 
effective. 

Therefore, it is an urgent task to 
replace expensive imported reactants with 
adsorbents produced on the basis of 
cheaper local raw materials. For this 
purpose, cheap wastewater obtained on 
the basis of Logon bentonite was used in 
the treatment of acidic wastewater with a 
pH of 1.2-1.7 with adsorbents capable of 
comprehensive treatment. 


ISSN 2181-8622 


Waste water of oil-oil production 
plants is contaminated with organic 
compounds in the form of fatty products 
(vegetable oils, animal fats, fatty acids, 
phosphatides, soaps, etc.) in emulsion 
state. To date, "Yog-gar" JSC wastewater 
is cleaned by collecting oily substances in 
a Clarifier, then acidic water is neutralized 
with sodium carbonate and discharged 
through sewage pipes. Oily substances in 
wastewater are not cleaned by adsorption 
method. In laboratory — conditions, 
experimental test works were carried out 
on industrial waste water purification using 
adsorbents modified by activation of 
inorganic and organic substances. 

From the results of the experiment, it 
was found that the pH value of adsorbents 
obtained by the method of thermal 
activation: 5.3 in LB-2, 3.1 in LB-8, 
adsorbents obtained by the method of 
chemical activation: 4.6 in LBK, 5.4 in LBI. 
It was found that with the help of 
adsorbents activated in an _ alkaline 
environment, logan bentonite can remove 
80% of acid anions, 97% of organic 
substances, and increase the pH value 
from 1.7 to 5.2 (Table 2). 


Table 2 


Results of "Yog-gar" JSC wastewater treatment by adsorption method 


Wastewater indicators, mg/l 


Adsorbents : 
pH Nat Ca?+ Mg?+ Cl SO4 ~=HCOs OQ 
Amount of ions in 

Gee eaich 1 21 92 61,2 640 903 11 520 
LBI 53 19,81 23,33 44,21 301,22 324.2 2.21 12,21 
LBK 3,1 23,02 70,41 54,12 614,31 8253 8,52 191,2 
LB-2 46 20,82 2262 44,34 308,42  343,2 16,42 
LB-1 44 22,12 85,21 56,13 604,41 7926 3,41 52,63 

Conclusions. According to _ the | waste water of various industries. The use 


results of industrial experiments, it was 
found that these adsorbents can be used 
as adsorbents in the treatment of organic 
and inorganic waste substances in the 


of these adsorbents as adsorbents in 
various industries makes it possible to 
eliminate the demand for adsorbents in our 
Republic in a certain sense. Firstly, the lack 
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of adsorption capacity of imported | it is ecologically effective due to the 
adsorbents is economically effective by | characteristics of industrial wastewater 
saving foreign currency based on the use | treatment. 

of local adsorbents instead, and secondly, 
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Abstract: 

Objective. At present, the issues of systematization of the energy balance, the development of 
thermal and mathematical models, as well as the generalization of methods and computer programs for 
calculating photovoltaic thermal modules are relevant. 

Methods. The program “Comsol Multiphysics 5.6.” was used to simulate the process occurring 
inside the absorber. To describe the laminar motion of a liquid (water), a non-stationary system based on 
the Navier-Stokes equation and the [1] heat distribution equation was used. 

Results. This article describes a mathematical model of heat transfer in absorber channels 
developed using the «Comsol Multiphysics 5.6. program». The results are presented for determining the 
longitudinal flow velocity at various sections of the flow channel, heat distribution over time, as well as the 
heat distribution isoline and isotherm. 

Conclusion. Developed on the basis of the program «Comsol Multiphysics 5.6.» a simulation 
model of heat transfer from a photovoltaic battery to a heat absorber can be used to calculate heat and 
power supply systems. The use of a simulation model in the design of a heat and power supply system 
makes it possible to reduce the consumption of heat and electricity. 

Keywords: absorber, flow, temperature, hydrostatic pressure, viscosity coefficient, flow channel. 


Introduction. Design of solar power | scale without negative impact on the 
plants, allowing to generate electrical and | environment; experimental research and 
thermal power on an energetically tangible | practical application of solar power plants 
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[2, 3, 4]; research to improve the efficiency | Although a number of developed and 


of photoelectric conversion; development 
and improvement of existing structures for 
air, water heat supply, cooling and heat 
removal with forced cooling [5, 6, 7]; the 
widespread use of automated control 
systems in solar power plants [8, 9] are 
priority areas for the Central Asian region. 

A comprehensive study of heat 
exchange processes makes it possible to 
reduce the dimensions of heat exchangers 
in the manufacturing sector by increasing 
their efficiency. 

Actual problems of the theory of heat 


transfer at present are issues related to the | methods and computer 


intensification of convective heat transfer. It 
should be noted here that the problems 
associated with heat transfer in laminar 


researched methods of heat transfer 
intensification are known, they’ are 
classified into two main categories. 

There are many recommendations of 
researchers on the issues of heat transfer 
in pipes with various types of intensifiers, 
the constructive solution of which depends 
on changes in loads, physical properties of 
the medium, and process features. 

At present, the issues_ of 
systematization of the energy balance, the 
development of thermal and mathematical 
models, as well as the generalization of 
programs _ for 
calculating photovoltaic thermal modules 
are relevant. 

Methods. The physical picture of the 


flow are not widely considered and studied | analyzed flow of a liquid (water) thermal 


due to the limited number of research | agent 


and the configuration of the 


works. As is known, according to the theory | computational domain are [1] shown in 


of the boundary layer, in the laminar 
regime, the movement of fluid in the near- 


(Fig. 1, 2). The program “Comsol 
Multiphysics 5.6.” was used to simulate the 


wall surface transfers heat more efficiently | process occurring inside the absorber. 


than in the case of flow turbulence. 


Sai Ns 


Figure 1. General view of the studied thermal absorber: lower (a) and upper (b) sides 
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Figure 2. General view of the thermal absorber 


To describe the laminar motion of a liquid (water), a non-stationary system based on the 
Navier-Stokes equation and the [1] heat distribution equation was used. These equations in 
cylindrical coordinates (z,r,<) have the following form [10]: 


orv, Orv, OV, 
24 + = 

a Or 6¢ 
av. _ a. _ av. YV, %.) ap [ av. 1 av, 1a) 
= =< = + Saf = = ; 


0, 


v 
+ 
x 


Zz +V, 2 2 2 2 
OT Oz Or rr 0€ Ox Oz or r° 0€ r or 


2 2 2 2 
p Dey iy ey ees one, peewee , (1) 
OT Oz or O&€ r or Oz or r° O& r Or 
23 2. 2 
Z Mery Mesy, Tesy, Me Uh) 2, Vai 27, cnc . 
t Oz or O& r O& Oz or r 0&€ r Or 


OT OT OT V.OT 6) OT 6) OT 10(AOT 
pc +V.—+V,—+— = A + ra + ; 
"ler ‘a Or +r Oe) Oz\ Oz) ror or) rdoekr OE 


In the above equations, V.,V,,V, are the When dimensionless values are 
axial, radial, and tangential components of the introduced, the pipe diameter, D, is taken as 
flow velocity vector, respectively, and 7’ is the | the length scale, and the average flow rate, U, 
temperature. ? is the hydrostatic pressure, | at the pipe inlet, is taken as the velocity scale. 


eahea tici fyi Dimensionless parameters are 
/ is the dynamic coefficient of viscosity, C, | introduced: 


is the heat capacity, A is the thermal 


conductivity. 
V DU, 
es re ee oe, 
Uy Uy U, H HC, 


After the introduction of dimensionless quantities, the system equation (1) takes the 
following form. 


cl 
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m= 9, V|p= 0 and 


Obvious no-slip boundary conditions are set on all fixed solid walls U 


w=, where Ab — hard border. At the channel outlet in the section for horizontal and vertical 


W 
velocities, the standard extrapolation conditions are accepted. 
OU OV OW 
ee eer 
Oz Oz OZ 


Numerical scheme. The dimensionless Navier-Stokes equation in vector form will have 


the following form: 
OD, OD 9 _ a [AZ ), é [aZ), é [aS an. (3) 
ror 


ct CxS ys Oz & ) rorl ar) rae de 
i Op 
Re es 
U , ee 
V =a Op 
Here: B= w A= ne pl =) oer 
T = a 
. isso 
r poe 
RePr 0 
McCormack's scheme. As is known, the Applying the ~ explicit «predictor- 


corrector» method to the nonlinear Navier- 
Stokes equation, we obtain the following 
difference scheme: 


McCormack method [11] is widely used to 
solve the equations of gas dynamics. 
McCormack's method is especially useful for 
solving non-linear partial differential equations. 


Predictor: 

_ "  —@". (ee Oa Oo”. _-@". 

_ n n i+l, j,k i,j,k f n i,j+hk i,j,k n i,j,k+1 ijk 
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Aneel —207 54 +OF iy 4 Div in —20; 5 +r og oi OF ist —207 5 +O) $0"): 
ReAr? Re Az’ ReAgc” 

Corrector: 
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This explicit scheme of the second order 
of accuracy with the approximation error 


O((Ar)’.(4z)',(Ar)’.(Az)) is stable for 
U w(t ja 
mx Az Ar Ae , which corresponds 


to the Courant conditions [12]. 
Initially, the (predictor) is found with the 


or value and at the 1+ | -th time step, and 
then the (corrector) is determined by the final 


n+l 
value of or" at the 1+] -th time step. Note 
that the predictor is approximated by forward 


OOD. . 
{us = UF —At Pi,j , 
Ox 
oe a Tntl y7n+l 
Now, substituting the velocities U;; , V;,, 


the following equation 


n+l 
ij ij 


differences, and the corrector is approximated 
backward by differences. 

A similar scheme was_ used for 
transverse speed. A feature of discretization is 
that the finite difference approximation is 
centered according to the chosen pattern. In 
this case, the grid indices for the dependent 
variables turn out to be shifted. 

The velocities obtained according to 
schemes (5) do not satisfy the continuity 
equation. Therefore, following the SIMPLE 
procedure [13], we introduce a pressure 


correction Op, j that satisfies the condition 


ae 
=V" At Pei (6) 
Oy 


into the continuity equation, it is easy to obtain 


Ax? 


~ At 2Ax 


[PP = 26D; ; + OPi,; ) n OD, iat zi 26D; ; ots OP; j-1 _ il = Zz Os re [ete = Vii (7) 


Ay’ 


To solve equation (7), we used the 
iterative method of upper relaxation. Thus, 
according to (5), intermediate values of the 
parameters are determined, then, according to 


(7), 


equation the correction pressure is 


2Ay 


determined. Therefore, the pressure on time 


| 
layer 2+1 will be equal to p™ =p’ +o. 


Figure 3 shows a difference grid in which 
973128 cells are used. 


Figure 3. General view of the difference grid 


Figure 4 shows the results of determining the longitudinal flow velocity at various sections 
of the flow channel, with the Reynolds number Re = 500. 
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Figure 4. The results of determining the longitudinal flow velocity at various sections 

of the flow channel 


It can be seen from (Fig. 4) that the flow in sections Z /D=9 has a laminar profile. 


(Fig. 5) shows the results of heat distribution when the valve is opened at different times. 
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e) 
Figure 5. The results of heat distribution over time: 
a) T=18;b) T=2s;c) T=5s;d) T=8s;e) T=108;f) T=155 


Figure 6 shows the heat distribution isoline and isotherm 
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Figure 6. lsolines of heat distribution and isotherms 


Conclusion. In engineering practice, | to determine the stabilization section, the 


when calculating the heat and power indicators 
of thermal absorbers, the use of the Comsol 
Multiphysics 5.6. allows you to speed up the 
process of calculating their heat transfer and 
hydrodynamics, to create a difference grid for 
introducing initial and boundary conditions for 
the calculation. The number of cells in the 
difference grids depends on the tolerances 
provided by the standards for the calculation of 
heat exchange processes. Depending on the 
Reynolds number and the diameter of the 
channel of the thermal absorber, it is possible 


laminar flow section, as well as the fluid velocity 
and heat transfer, respectively. 

Developed on the basis of the program 
"Comsol Multiphysics 5.6." a simulation model 
of heat transfer from a photovoltaic battery to a 
heat absorber can be used to calculate heat 
and power supply systems. 

The use of a simulation model in the 
design of heat and power supply systems 
makes it possible to reduce the consumption of 
heat and electricity. 
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Abstract: 

Objective. In the article, a study on obtaining complex fertilizers with a gel 
composition that preserves mineral components by introducing local raw materials 
FarPAN, organic and inorganic acids and MAP (monoammonium phosphate), MPP 
(monopotassium phosphate) as fertilizers, N:P:K fertilizers with different ratios work has 
been done. The optimal parameters for the synthesis of the obtained moisture-retaining 
complex fertilizers have been determined. 
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phosphate, monopotassium phosphate, NPK. 


Introduction. At the beginning of the 
21st century, generally accepted crop 
cultivation technologies cannot provide 
stable high yields, respectively, improve 
the quality of life of the population, due to 
various factors, such as adverse weather 
conditions, environmental pollution, soil 
degradation and salinization, etc. d. [1]. 

That is why the main task at the 
moment in agriculture is to increase soil 
productivity, its regeneration and 
restoration. 

One of the main ways to solve the 
problem in agriculture and horticulture is to 
maintain the water-salt balance and 
improve the physicochemical and physical 
properties of the soil, as well as replenish it 
with nutrients necessary for the growth and 
development of living organisms. 

For growth and _ sustainable 
development, plants need macronutrients: 
nitrogen, phosphorus and potassium, as 
well as microelements: Na, Ca, B, Cu, Fe, 
etc. The presence of nitrogen available to 
the plant plays the most important role in 
plant life. Being the main component of 
amino acids, it is part of the cytoplasm, 
hormones, vitamins, etc., the presence of 
nitrogen affects all stages of crop 
development: from the beginning of plant 
growth to fruiting. The lack of nitrogen at 
the first stage leads to a_ significant 
decrease in the yield of products, and at the 
second stage - to a decrease in its quality 
[2.31 

Potassium is most important for 
plants from the first days of their growth 
until flowering. The presence of potassium 
contributes to an increase in_ frost 
resistance and resistance of plants to 
diseases, increases the absorption 
capacity of the root system, and promotes 
the absorption of carbon dioxide from the 
air [4]. In particular, a lack of potassium at 
the first stage leads to a delay in the growth 
of cereal crops and a drop in yield, and at 
the second stage, to a deterioration in the 


quality and deterioration of the keeping 
quality of grain [5]. 

But the use of various types of 
fertilizers without the use of the most 
important substance on Earth - water, is 
impossible, since water not only ensures 
the solubility and flow of nutrients in plants, 
but also making up to 95% of the mass of 


plants, ensures the flow of all vital 
processes of the system. 
However, at present there is a 


significant shortage of water associated 
with the irrational use of agricultural land, 
plowing, alkalinization, desertification, etc. 


[6]. 

One of the ways to solve the tasks set 
is the use of sorbents, which allow not only 
increasing the water-retaining capacity of 
soils, but also improving the structuring of 
soil aggregates [7-10]. 

A number of studies have been 
carried out in this aspect. In particular, 
preparation of a new core-shell slow- 
release fertilizer © formulation was 
conducted through the coating’ of 
commercial NPK fertilizer with 
hydrogel/clinoptilolite (Hyd/CL) 
nanocomposite. The Hyd/CL 
nanocomposite was prepared from free 
radical polymerization of sodium alginate, 
acrylic acid, acrylamide, and clinoptilolite 
zeolite. The uniform coating on the surface 
of the fertilizer granules was verified by 
scanning electron microscopy. The 
swelling kinetics as well as the water- 
retention property and water absorption 
rate of the prepared samples was studied 
[11-13]. 

Taking into account the above, in 
order to develop agriculture, horticulture 
and farms, to meet the demand for 
phosphorous fertilizers in our country, a 
number of researches were carried out at 
the Namangan Institute of Engineering and 
Technology, the Scientific Laboratory of 
Chemical Technology of Inorganic and 
Organic substances. As the main raw 
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material of our research, FarPAN 
substance produced in Ferganazot in the 
territory of our Republic was used [14-20]. 

Materials and methods. For 
research work in this laboratory, FarPAN, 
formalin, organic acid, sulfuric acid, nitric 
acid and MAP (monoammonium 
phosphate), MKP (monopotassium 
phosphate) N:P:K (10:10:40) and N :P:K 
(10:52:10) was used to. study the 
mechanisms of obtaining complex 
fertilizers containing mineral components. 
The research was conducted in a 
laboratory equipped with a special mixer 
(model OSO-20). In order to create gel- 
containing complex fertilizers, the initial 
substances were sequentially placed in a 
glass (1000 ml), mixed in a water bath and 
heated at a temperature of 70-75°C. 
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According to sample 1 obtained by the 
nitric acid method, the formation time of the 
gel-like mass was 32 minutes, by the 
sulfuric acid method it was 24 minutes, and 
by the sulfate+nitrate method it was 26 
minutes. Among these samples, the level 
of water absorption showed that it was 
slightly higher compared to the remaining 
ones in the nitric acid method. The 
research was continued by _ introducing 
nitrogen-phosphorus-containing 
components, and the consumption of 
inorganic acids was taken as in sample 1 
above. The environment and temperature 
of the mixture were monitored during the 
reaction for all 4 samples. The most 
important parameters in the synthesis of 
gel-containing complex fertilizers are listed 
in Table 1 


Table 1 


The most important parameters in the synthesis of gel-containing complex 


fertilizers 


Consumption rate of inorganic acids 


Nitrate method 
(HNOs) 


Sulfate+nitrate 


Sulfate method method (HNOs+ 


(H2SOu) 


H2SOa) 
Basic reagents for = o = o c o 
obtaining gel-containing 3 £ S 2 £ S 2 £ S 
complex fertilizer ®. G&n~ ow OP. FGCnR OD FH FH OCD 
ET Of ¢€ ET OF c oO ET OSs c oO 
ef SESE cS SE SE cS SE SE 
~ ES ES 
5 8 2 8 € B@ 8 B B 
O a O) a me O) a 2 
Farpanstormalins Monee 609. 32 92 S565 24 90 595 26 97 
mmonium phosphate , , , 
Farpan + formalin + 
monopotassium 5,78 19 24 6,13 6 23 5,42 20 21 
phosphate 
Farpan + formalin + 
N.P.K (10.10.40) 5,91 43 21 5,82 22 18 5,74 37 15 
Taipan + tonmellits 598 31 28 601 25 26 589 34 20 


N.P.K (10.52.10) 


In this table, we observed that the 
medium for the formation of gel-containing 
fertilizers (DH) was in the range of 5-6. In 
order to monitor the results of the analysis, 
the pH medium (model pHscan30S) was 
determined using the device. As can be 
seen from the table, the highest 
environment was formed by the sample 


obtained with MPP fertilizer with nitric acid. 
The low indicator was the sample when we 
added MPP fertilizer in the presence of 
nitrate + sulfate. 

Results and discussion. During the 
experiment, the formation times of each 
sample were also analyzed. The times 
analyzed in Table 1 were calculated after 
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the acid was poured at the last stage of raw | dried in a drying device at a temperature of 
materials in the production of gel-based | 60°C. It is presented in Fig. 1. 
fertilizers. The obtained samples were 


A) B) C) D) 
Figure 1. Complex fertilizer with gel composition. A) Sulfate + nitrate method 
(HNO3z+ H2SO4) MPP fertilizer, V) Nitrate method (HNOsz) MAP fertilizer, S) 
Sulfate method (H2SO.) N:P:K (10:52:10) fertilizer 


Figure 1. shows the collection of white salts during drying in the gel fertilizer MPP in 
the Sulfate+nitrate method (HNOz+ H2SOs) in the sample in A) and in the sample in C) in 
the sulfate method (H2SOa) N:P:K (10:52:10) and it was observed that more white salts 
were collected during drying in the gel-containing fertilizer. 


@ Nitratemethod (HNO3) =m Sulfatemethod(H2S04) @ Sulfate + nitrate method (HNO3+ H2S04) 


28 
26 
2 20 
18 
15 
Monoammonium 


phosphate Monopotassium N.P.K(10.10.40) N.P.K (10.52.10) 
phosphate 


32 


Figure 2. The diagram of the solubility of gel-containing complex fertilizers 


In B) and D) samples, it was observed For this, 1 g of samples were taken 
that this gel-based fertilizer, obtained by | and 10 ml of water was poured into them. 
the nitric acid method, came _ out | According to the obtained results, it was 
transparent. After that, the degrees of | observed that the MAP gel-containing 
absorption of gel-containing fertilizers were | fertilizer obtained by the nitrate method 
studied. They are given in Figure 2. was 32 times larger, and the N:P:K. 
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(10:10:40) gel-containing fertilizer sample 
by the sulfate method was 15 times larger. 

Conclusions. From the laboratory 
analyzes obtained in this way, the 
environment and times of formation of 
complex fertilizers with gel composition 
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on the surface by _ physico-chemical 
methods after drying the samples obtained 
in gel-containing fertilizers with the 
presence of sulfuric acid. Translucent and 
moisture-retaining gel-complex fertilizers 
are used in agriculture, horticulture and 


farms as mineral fertilizers and water 
resource-saving complex fertilizers in 
water-scarce areas. 


were studied. The degrees of swelling 
calculated from the important indicators of 
the obtained samples were determined. In 
the future, it is planned to analyze the salts 
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Abstract: 

Objective. At present, many scientific results are being achieved in our country on the use of local 
mineral fillers in the field of composite materials production. To date, the use of mineral products for the 
protection of polymeric materials and building horse fires and various aggressive environments is one of the 
urgent tasks. 
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The purpose of the work is to obtain heat-resistant and mechanically strong thermoplastic composite 


materials by filling polyvinyl! chloride with basalt mineral. 


Methodology. The physical and mechanical properties of filled polyvinyl chloride (PVC) composites 
were studied, the melt flow index was determined by the viscometric method, the bending strength was 
determined by the double-sided bending method, and the impact strength was determined by the Charpy 


method. 


Results. The physico-mechanical and thermophysical properties of polyvinyl chloride filled with basalt- 


containing mineral have been studied. 


Conclusion. To obtain a composite material based on PVC, the content of fillers was changed from 1 
mass to 5 mass parts. An assessment of the rheological properties of filled composites showed that with an 
increase in the basalt content, the fluidity of the compositions decreases, however, the resulting compositions 
can be processed by injection molding. The data obtained show that the optimal compositions are those 


containing: 5 wt.h. basalt fillers. 


The developed materials were studied for flammability by the oxygen index method, and 


thermophysical properties by the DTGA method. 


Keywords: polyvinyl chloride, basalt fibers, atomic force microscopy, physicochemical and mechanical 


properties. 


Introduction. Today, the modern 
development of the economy increases the 
demand for thermoplastic polymeric 
materials, but manufacturers cannot satisfy 
the needs of consumers in polymeric 
materials used in various fields [1]. By 
introducing various mineral additives into 
the composition of polymers, it is possible to 
significantly improve the quality of polymers 
and the properties of composite materials 
based on them, which makes it possible to 
expand their range and scope. [2-5]. 

Currently, there are various types of 
mineral fillers for polymers, and_ their 
number is increasing every year, which 
makes it possible to expand the scope of 
polymeric materials. 

The development of the modern 
economy requires the production of polymer 
composite materials not only with high 
properties, but also with low prices. 
Therefore, to improve the properties of 
composite materials, it is advisable to use 
basalt and basalt fibers, which are cheap 
and effective fillers. 

One of the unique properties of basalt 
is that it is refractory and can withstand 
temperatures up to 900°C-1400°C, resistant 
to chemical and mechanical stress, has high 
thermal insulation properties, biological 
stability, and chemical neutrality - resistant. 
to aggressive acidic and _ alkaline 
environments, does accumulate 
radiation. Basalt are an 


not 
minerals 


environmentally friendly material, harmless 
to humans and animals [6]. 

Methods and materials. The object 
of study was a thermoplastic composite 
material based on polyvinyl chloride. The 
melt flow index was determined according 
to GOST 11645-73 at a load of 2.16 kg and 
a temperature of 463 and 503 K. To 
determine the melt flow index, an IIRT-M 
brand viscometer with a capillary length and 
diameter of 8 and 2.09 mm, respectively, 
was used. the bending was determined by 
the two-pore bending method according to 
GOST 6806-73. 

Results and discussion. In this work, 
the problem of improving the mechanical 
properties of composite materials based on 
polyvinyl chloride filled with basalt- 
containing fillers was solved. 

The aim of the work is to obtain 
composite materials based on polyvinyl 
chloride filled with basalt-containing fillers 
and to study their physical and mechanical 
properties [8]. 

Development of studies of the 
obtained materials based on_ polyvinyl 
chloride containing nanoscale modifiers that 
affect the supramolecular structure of 
polymer macromolecules and thus _ its 
physical and mechanical characteristics. 

Experimental part. Chemical 
modification by introducing new functional 
groups into’ the polyvinyl chloride 
macromolecule and the study of their 
physico-mechanical and chemical 
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properties from a scientific and practical 
point of view are of great importance [9]. 
We used basalt from the Asmansay 
deposit in the Jizzakh region, the 
composition of which is given in Table 1. 
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The development of basalt rocks from 
the Asmansay deposit in the Jizzakh region 
fully meets the republic's need for mineral 
fiber and exports it abroad [7]. 


Table 1. 


Chemical composition of basalt from the Asmansay deposit 


Component Content, % wt. 
basalt 

Silicon oxide SiOz 47,0 
Magnesium oxide, MgO 16,3 
Aluminum oxide AlzO3 11,2 

Iron oxide Fe2O3 10,3 
Calcium oxide, CaO 8,94 
Sodium oxide, NazO 1,53 
Potassium oxide, K2O 0,33 

Iron oxide FeO 0,16 
Titanium oxide TiOz 0,57 
Manganese oxide MnO 0,19 
Sulfur oxide, SO3 less 0,05 
Other rock impurities 2,04 


To obtain a composite material, the 
basalt mineral was crushed in a ball mill for 
5 hours to 140 ym, and polyvinyl chloride 
(PVC) was used as a binder. 

When choosing the optimal filler 
particle size, basalt minerals were used in 
the composition of PVC-based composite 
materials with particle sizes of 125 and 315 
um, and their physical and mechanical 
properties were studied. 

The amount of dispersed fillers in the 
polymer matrix was 40%. This amount is the 


optimal composition for composite materials 
based on basalt mineral and polyvinyl 
chloride [8]. 

The rheological properties of 
composite materials obtained on the basis 
of basalt mineral and polyvinyl chloride were 
determined by the melt flow index (MFR). 
With an increase in the amount of basalt in 
the composition of PCM, the melt flow 
decreases (Table 2), but these composites 
can be processed by injection molding 


Table 2. 


Change in the melt flow index of the composition at 200°C depending on its 


composition 


article size <140 um 


The composition of the composition, wt.h., per 


PVC PTR, g/10min, 


100 wt.h. PVC 
PVC 5,36 
PVC+30basalt 3,22 
PVC+40basalt 2,78 
PVC+50basalt 2,15 
Determination of the physico- | mechanical properties of the PVC-based 
mechanical properties of composite | polymer composite material are improved 


materials showed that as a result of the 
inclusion of up to 40% basalt-containing 
fillers in the composition, all the physico- 


(Table 3). At the same time, it was noted 
that an increase in tensile strength leads to 
a decrease in relative elongation. 


Cl 
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Table 3 


Comparative characteristics of the physical and mechanical properties of the 
developed PVC 


The composition of the impact strength Elongation at Tensile strength, 
composition, wt.h., per 100 wt.h. kJ\m2 break, % MPa 

PVC 

PVC 29 1245 9,12 

PVC+30 basalt (BT) 41,2 96,6 9,9 

PVC+40 basalt (BT) 62,6 35,4 11,6 

PVC+50 basalt (BT) 54,9 12 10,9 


The inclusion of dispersed basalt in 
the polymer composition affects the 
combustibility of PCM, reducing the self- 
combustion time of the composite material 
by 2 times compared to the original polyvinyl 
chloride, and also reducing the mass loss 
during ignition in air by 50% (Table 4). ). 

All indicators of the flammability of the 
polymer composite material indicate that the 
basalt mineral used as a filler has the ability 
to reduce flammability. 


Atomic force microscopy (AFM) is 
widely used to study the topography and 
microstructure of various materials. This 
method makes it possible to form the 
surface of a sample obtained in the 
nanoscale range on a three-dimensional 
surface. The results obtained show a 
change in the size, shape, surface of 
particles and mechanical properties of 
particles on the surface of a polymer 
composite material [13]. 


Table 4 


The influence of the amount of basalt on the flammability of polyvinyl chloride 


The composition of the 
composition, wt.h., per 100 wt.h. 


Weight loss upon ignition in air, 
fe} 


Self-burning time, sec. 
%o 


PVC 

PVC 55 236 
PVC+40 basalt(BT) 23 123 
PVC+50 basalt(BT) 21 112 


Using this method, the effect of 
modified filler particles on the polymer 
surface morphology was studied. The 
study and analysis of the surface of the 


ues ° 
A ' 


modified polyvinyl chloride shows the 


distribution of dispersed basalt between 
polymer macromolecules and the features 
of their interaction. [14-15]. 


a) 
Figure 1. PVC + 40 


6) 
ensional 


image 
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The size of the scanning range was 1- 
50 um. On fig. Figure 1 shows the surface 
of a composite material containing PVC + 
40% BT modified with dispersed basalt. 

The results show that the surface 
roughness of the original PVC is 100 nm, 
and the surface roughness of the PVC + 
40% BT composite is 210 nm [16]. 

Thermal-oxidative properties __ of 
composite materials have been studied on 
the basis of thermoanalytical studies. 

It is known that polymer composite 
materials filled with basalt minerals 
decompose at a higher temperature than 
unfilled polymers, and this decomposition 
is characterized by the formation of an ash 
residue. This indicates the thermal stability 
of the obtained composite materials. The 
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complex physical and mechanical 
properties of composite materials are 
determined on the basis of chemical 
changes during the processing of 
polymers. such as melting point change 
and heat resistance. 

These processes take place at high 
temperatures. In this work, the thermal and 
thermophysical properties of polymer 
composite materials, such as the change in 
melting temperature and heat resistance, 
were studied. The melting temperature and 
degree of crystallization of polymer 
composite materials were determined by 
differential scanning calorimetry (DSC). 
The results obtained are presented in table. 
5. 


Table 5. 


Thermodynamic properties of composite materials based on PVC + 40% BT 


The composition of the 


Paupeenee Start melting, melting peak Enthalpy, eee ol 
TC aT’ AH, Dbk/r ys Y 
a, % 
PVC 160 224 188 55 
PVC+30% BT 186 243 198 61 
PVC+40% BT 197 245 204 59 
PVC+550% BT 209 246 210 58 


To determine the range of operating 
temperatures of polymer composite 
materials by — differential | scanning 
calorimetry (DSC), thermograms of the 
samples were taken. 

A comparative analysis of the 
diffraction spectra of composite materials 
on fillers showed that the greater the 
interlayer distance of the modified fillers 
and the higher the filler concentration, the 
higher the diffusion rate of the filler included 
in the composition. Also, the degree of 
dispersion of fillers in the polymer depends 
on the duration of mixing of the 
components and the viscosity of the 
solution. 

Accurate results can be obtained by 
experimental study of the size and shape of 


particles by X-ray phase analysis (Debye- 
Scherrer method). The size of coherent 
distribution zones (CZR) (the size of 
nanocrystals) is determined by the Debye- 
Scherrer formula: 

Dp = K A/ (Bos 8) 

Dp is the average crystal size (nm) K- 
Scherrer constant. K varies from 0.68 to 
2.08. For spherical crystals with cubic 
symmetry K = 0.94. 

Wavelength | A -beams Cu Ka = 
1.54178 A. 

B is the integral length of the 
reflections in the FWHM diffractometer (full 
width at half maximum). cos@ - cosine 
angle of X-ray diffraction. 


Table 6. 
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Results of calculating the size of composite nanoparticles based on PVC + 40% 
BT according to the Debye-Scherrer formula 


Ni 2theta-Scan Angle FWHW-integral reflection Dp (nm) average Dp (nm) 
width crystallite size average 

1 8.3 0.5 17.42 

2 8.7 0.6 14.61 15.61 

3 21.4 0.65 | 15.12 

4 24.5 0.64 15.70 

5 26.4 0.66 15.23 


According to the results of X-ray | properties of polyvinyl chloride filled with 
phase analysis, it was found that the | dispersed basalts is most effective when 
particle size in the obtained composite | using PVC + 40% BT. 
materials is nanosized. Composite materials based on 

Thus, the maximum amount of basalt | polyvinyl chloride with mineral fillers and 
mineral added as a filler to improve the | surfactants can be widely used as effective 
physical and mechanical properties of | heat-resistant polymeric materials. 
polymer composite materials based on The phase structure of polyvinyl 
polyvinyl chloride was 40%. chloride modified with dispersed basalts 

All the obtained results showed that | can be explained by strong adhesion 
the addition of 40% dispersed basalt to | between the polymer base and fillers. 
polymers increases the strength and Modification of the polymer with 
thermal stability of polymers. mineral fillers leads to an increase in their 

Conclusion. Thus, an increase in the | fire resistance. 
physical, mechanical and thermophysical 


References 

1. Umarov Sh.Sh., Tojiyev P.J., Turaev Kh.Kh., Jalilov A.T. Structure and properties 
of polymers filled with metal oxides // Tashkent : Uzbek chemical journal, 2021, No4, bet 
-pp.18-24 (in Russian) 

2. Dusanov R.Kh., Tozhiev P.Zh., Turaev Kh.Kh., Jalilov A.T. Structure and 
properties of polyamide-6 filled with vermiculite Universum: chemistry and biology: 
electronic scientific journal. -2020.-N210(76). pp. 54-57 (in Russian) 

3. GOST 11645-73. Plastics. Method for determining the melt flow rate of 
thermoplastics. Enter. from 01.01.1975. M .: p. 12 (in Russian) 

4. GOST 9550-81 (Plastics. Methods for determining the modulus of elasticity in 
tension, compression and bending) Vved. from 26.08.1981 p. 15(in Russian) 

5. GOST 4647-80. Plastics. Method for determining the Charpy impact strength. 
Enter. from 01.06.1981, S.27(in Russian) 

6. GOST 11262-80. Plastics. Tensile test method. Enter. from 01.12.1980, P.16 (in 
Russian) 

7. GOST 4651-2014. Plastics. Compression test method. Enter. from 01.03.2015. 
M .: Standartinform, 2014, S.20 (in Russian) 

8. Chukov N.A. Composite materials based on polypropylene and nanoscale fillers: 
dissertation for a candidate of technical sciences: - Nalchik, 2011. - 110 p .: ill. RSL OD, 
61 11-5 / 1845 (in Russian) 

9.Henini M., Quantum Dot Nanostructures // Materials Today. - 2002. - V. 48. —P. 
140-142. (in English) 

10. Kiviranta L., Kumpulainen S. Quality Control and Characterriation of 

Bentonite Materials // PosivaOY.— 2011. - P.102. (in English) 


94 
Vol 8, Issue 1 www.niet.uz 


Scientific and Technical Journal of NamIET | ISSN 2181-8622 


11. Egorova O.V. Directed regulation of the structure and properties of polyethylene 
filled with dispersed fillers / OV Egorova, Yu.A. Kadykova, S.E. Artemenko // Plastic mass. 
- 2012. - No. 4. - S. 57-59. (in Russian) 

12. Tojiev P.J., Normurodov B.A., Turaev Kh.Kh., Nurkulov F.N. *, Jalilov A.T. * 
Study of the physical and mechanical properties of highly filled polyethylene compositions 
// UNIVERSUM: Chemical technology: electronic scientific journal 2018 No. 2 (47). (in 
Russian) 

13. Mozzhukhin V.B. Influence of technological equipment and technology for 
obtaining highly filled compositions based on polyolefins on their physical and mechanical 
properties / VB Mozzhukhin et al. // Plastics. - 2013. - No. 1. - P. 54-56. 

14.B.A. Normurodov, P.J. Tojiev, Kh.Kh. Turaev, A.T. Djalilov, F.N. Nurkulov Study 
of physical and mechanical properties of basalt-containing polyethylene compositions // 
Tashkent: Composite materials-2017.-N2 4.-C.10-12 (in Russian) 

15. B.A. Normurodov, P.J. Tojiev, Kh.Kh. Turaev, A.T. Djalilov Synthesis and IR- 
spectroscopic study of sulfur-containing oligomer// UNIVERSUM: Chemistry and Biology: 
electronic scientific journal 2018 No. 2 (44). (in Russian) 

16. Kryzhanovsky, V.K. Production of products from polymer materials textbook / 
VK Kryzhanovsky and [others]. - SPb. : Profession, 2014 .-- 592 p. (in Russian) 

17. Bredikhin P.A., Kadykova Yu.A. Investigation of the properties of PCM filled with 
dispersed basalt // V International student electronic scientific conference "Student 
scientific forum" - 2013. (in Russian) 

18. Kerber M.L., Bukanov A.M., Wolfson S.I., Gorbunova I.Yu., Kandyrin L.B., Sirota 
A.G., Sheryshev M.A. Physical and chemical processes in the processing of polymers. - 
SPb.: Nauchnye osnovy i tekhnologii, 2013. 

19. Guseva M.A., Structure and physical-mechanical properties of nanocomposites 
on the basis of non-polar polymers and layered silicates: Autoref. Dis. Cand. phys.-math. 
science Moscow: INXS RAN, 2004. 

20. Kompozity na osnove polyolefinov / Pod ed. D. Nwabunmy, T. Cue. Per. s engl..- 
SPb.: NOT, 2014. 

21. Osama Abdulkarim Al Khelo Materialy na osnove polypropylene with adjustable 
properties. Dissertation. sugar tech. science Moscow: RXTU, 20014. 

22. Shitov D.Yu., Kravchenko T.P., Osipchik V.S., Rakov E.G. Kompozitnye 
materialy na osnove polypropylenea s korbonnymi nanopolnitelyami // Plasticheskie 
massy, No. 2, 2013. S. 29-33. 


UDC 667.287.5 
INVESTIGATION OF PHTHALOCYANINE DIAMIDOPHOSPHATE- 
COPPER BY THERMAL ANALYSIS 


YUSUPOV MUZAFAR 


PhD of Namangan Institute of Engineering and Technology 
E-mail: muz.yusupov90@gmail.com, phone: (+99893) 570-77-54 


Abstract: The article presents the results of a study of the synthesis of a new type of pigment - 
copper phthalocyanine diphosphate (DAPCuPc), which contains macroheterocyclic compounds. The 
influence of the method of obtaining a pigment in the liquid and solid phases on its physicochemical 
properties and intensity has been studied. The gross formula of the pigment is given and the areas of its 
practical application are shown. Thermal analysis on a Setaram LabSys Evo instrument (France) was used 
to study the thermal stability of a highly intense pigment of the organic copper phthalocyanine pigment, 
which was compared with the closest analog, the copper phthalocyanine pigment. The results of the mass 
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loss of the pigment upon heating are presented. It is shown that, due to the content of phosphorus- 

containing compounds, the synthesized pigment has high heat resistance and intensity. Thermal studies of 

exothermic and endothermic processes were carried out in the temperature range of 100-500 °C. 
Keywords Phthalocyanine pigment, thermal analysis, exothermic, endothermic, copper 


diamidophosphate, phthalic anhydride, intensity. 


1. Introduction. Today, there is a 
scientific basis in the world for solving a 
number of problems to improve the 
properties of phthalocyanine-based 
pigments and their effective use, including: 
simplification and safety of methods for the 
synthesis of phthalocyanine pigments; 
creation of new types of phthalocyanine 
pigments soluble in water and solvents; 
increased production of phthalocyanine 
pigments. It is necessary to find and 
expand the scope of new compositions that 
can purposefully change the anticorrosion, 
static and dynamic strength properties of 
phthalocyanine pigments [1]. 

At present, advanced technologies 
are being developed in the world, such as 
the production of electrical and optical 


materials based on_ phthalocyanine 
pigments, solar cells, and chemical 
sensors. An important advantage of 


phthalocyanine pigments is their very low 
toxicity; they are used in the production of 
packaging materials for food products, 
children's toys, and medicines. Also, 
phthalocyanines and their derivatives play 
an important role in obtaining light and heat 
resistant dyes, which are characterized by 
high chemical resistance and color stability 
[2]. 

About 25% of the volume of organic 
pigments produced are phthalocyanine 
pigments. In this regard, phthalocyanines 
containing nitrogen and_ phosphorus- 
containing groups are of particular scientific 
and practical interest. In this case, it is 
possible to obtain varnish coatings in the 
presence of phthalocyanine pigments [3]. 

Phthalocyanine is a planar 18 Tr- 
electron heterocyclic aromatic system with 
an alternating nitrogen and carbon ring 
structure derived from _ porphyrin. 
Phthalocyanines have been known for over 
70 years and are widely used as dyes. 
Moreover, they have generated interest for 


various applications such as liquid crystals, 
photosensitizers, non-linear optics, solar 
cells, catalysis, and various chemical 
sensor applications. The peripheral and 
non-peripheral positions of the benzene 
ring of phthalocyanines can be replaced by 
many other molecules to impart new 
properties[4]. 

Probably, there is no such area of 
modern science in which the possibilities of 
using the properties of phthalocyanines 
would not be investigated, as evidenced by 
a huge number of publications [5]. 

The most interesting and in demand 
are the photophysical properties of Pcs [6]: 
high extinction and, in some cases, intense 
luminescence, the possibility of controlling 
the position of absorption/emission 
maxima, nonlinear optical characteristics, 
etc. Their combination with high 
(thermo)chemical stability and the ability to 
sublimate without decomposition, which 
makes it possible to obtain mechanically 
strong layers up to 100 um thick with 
reproducible electrophysical 
characteristics, makes it easy to obtain 
various optoelectronic devices based on 
Pcs: in materials for creating charge 
memory in the manufacture of CD / DVD - 
discs, photosensitizers, chemosensors, 
light emitters [7], optical limiters, and 
photorefractive materials [8]. A number of 
semiconductor structures based on Pcs 
have a significantly increased photocurrent 
signal in the near IR spectral region and 
open up prospects for creating new 
generation solar energy devices [9]. Water- 
soluble phthalocyanines are used as 
sensitizers in photodynamic therapy of 
oncological diseases [10], in coatings and 
matrices of conducting polymers and 
artificial lipids immobilized on electrodes 
[11]. 

Complexes of phthalocyanines with 
transition metals have found application as 
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catalysts for the purification of 
hydrocarbons from sulfur compounds and 
in the neutralization of toxic effluents. 
Heterogeneous catalysts obtained by 
fusing a mixture of CoPc with salts of 
metals of variable valence onto a polymer 
matrix are highly efficient [12]. 
Phthalocyanine derivatives —_ with 
mesomorphism can serve as "structural 
action" additives in the composition of 
tribologically efficient and environmentally 
friendly lubricants. Promising is the use of 
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Pcs in the composition of solid layered 
lubricants (TLS) and plastic lubricants (PS), 
which have a long service life at 
temperatures above 180°C, high moisture 
resistance, and good colloidal stability. On 
the basis of Pcs, it is planned to create 
permanent triboactive lubricating 
compositions for friction units [13]. 

Thus, due to the unique combination 
of valuable properties, Pcs derivatives are 
widely used in many branches of modern 
materials technology (Figure 1.). 


Optical disks 


Conductivity 


Figure 1. Modern applications of phthalocyanines. Further, aspects of the use 
of phthalocyanines that are directly related to this work are considered in more 
detail 


2. Experimental Methodology. 
Synthesis of copper phthalocyanine 
(DAPCuPc) based on diamidophosphate. 
The synthesis was carried out in two ways: 
in a solvent medium and by heating at high 
temperatures [3]. 

1-way. Synthesis was carried out at 
high temperature by heating. 9.8 g (0.1 
mol) of phosphoric acid and 18 g (0.3 mol) 
of urea were loaded into a beaker, stirred 
with a glass rod until urea was completely 
dissolved in phosphoric acid at 130 °C, 
then a mixture of the remaining ingredients 
was added, which consist from: 7 g (0.04 
mol) copper(II) chloride, 6 g (0.1 mol) urea, 
24 g (0.17 mol) phthalimide. After adding all 
the reagents, the reaction mass was stirred 


and the catalyst was added in an amount of 
1 % by weight of phthalimide. The reaction 
mass is mixed until homogeneous (red). 
The reaction mixture is heated to 260 °C for 
3 hours. The resulting powder reaction 
mixture is cooled to 50 °C and 85 % sulfuric 
acid is added in the amount necessary to 
completely dissolve the resulting powder. 
Further, hot water is added to this mixture, 
while the pigment is deposited on the 
bottom of the vessel, the liquid is decanted, 
the pigment is washed with hot water and 
filtered. The resulting pigment is dried in a 
drying cabinet at 50-60 °C until completely 
dry. Product yield 80%. 

2-way. For this, 73.6 g (0.4 mol) of 
diamidophosphate, 24 g (0.4 mol) of urea, 
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235.6 g (1.6 mol) of phthalimide, 70.8 g (0.4 
mol) of copper(II) chloride (II). To the mass 
of copper acetate and phthalimide add 1% 
ammonium heptamolybdate and 550 ml of 
dimethy! sulfoxide (DMSO) as a solvent. 
The reaction is carried out at a temperature 
of 150-180 °C for 3-4 hours with stirring. 
Upon completion of the reaction, the 
reaction mass is cooled and filtered on a 
Buchner funnel, and the dark turquoise 
pigment remaining in the funnel is again 
washed with distilled water. The washed 
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product is dried in an oven at 50 °C. 
Product yield 93%. 

3. Results and its discussion. The 
new pigment diamidophosphate-copper- 
phthalocyanine (DAP-CuPc) was obtained 
in two different ways. Based on the results 
obtained, the second method was chosen. 
The proposed reaction mechanisms and 
the formula of the resulting substance are 


based on elemental analysis and IR 
spectral analysis: 
NH, 
No a fh 
ws ~~ Cc N 
fl Ge LS SN. 
oO 
ee . ye po 
cH es 
ALN So LN f 
ile ee 
+ 2 NH,CONH, + CuSO, + 


Figure 2. New pigment, diamidophosphate-copper phthalocyanine (DAPCuPc) 


To study the thermal properties of the resulting pigment, thermal analysis was 
carried out, the result of the derivatorgaf is shown in Figure 3 
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Figure 3. Derivatogram 


of the DAP-CuPc pigment 
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For the DAPCuPc_ pigment, a 
temperature above 500 °C was chosen, 
and as a result of pigment analysis, four 
endothermic effects were observed at 
temperatures of 30, 45, 51, 375 °C and 
three exothermic effects at 53, 390, 510 °C, 
the mass of the DAPCuPc_ pigment 
decreases due to residual moisture and 
adsorbed water of the internal structure of 
the complex. A subsequent mass loss was 
observed at 300 °C, the initial mass was 35 
mg, and the amount of energy consumed 
at this temperature was 5.05 uV-s/mg. The 
decrease in mass is associated with the 
decomposition of nitrogen derivatives in the 
DAPCuPc pigment and _ carbon-bound 
compounds in the ring. Thermal analysis 
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was carried out up to 500 °C and the total 
mass loss was calculated for each 
temperature separately. The DAPCuPc 
pigment retains a residual weight of 26,5 
mg due to molecules that form a bond with 
phosphorus, and the weight of the pigment 
is reduced by 9.5 mg from the total weight 
obtained by keeping it at this high 
temperature for 37 minutes. According to 
the results of the analysis, the newly 
synthesized DAPCuPc pigment has the 
form of randomly arranged particles; 
amorphous. Table 1 shows a comparison 
of the thermal analysis of the DAPCuPc 
pigment and the copper phthalocyanine 
pigment. 


Table 1 


Comparative thermal analysis of the DAPCuPc piqment and the copper 
phthalocyanine pigment obtained as a control 


Residual mass raver 
Ne Temperature °C ‘i ” Lost weight, mg _Lost weight, % consumption 
7 (uV*s/mg) 
received 35 mg of pigment DAP-CuPc with a total mass 
1 100 34.4 0.6 1.71 2.6 
2 200 33.1 1.9 5.41 3.38 
3 300 31.0 4 11.4 5.89 
4 400 28.2 6.8 19.4 4.02 
5 500 26.5 8.5 24.2 6.18 
received 24 mg of copper phthalocyanine pigment with a total mass 
1 100 23.8 0.2 0.83 2.45 
2 200 20.6 3.4 14.2 1.91 
3 300 15.4 8.4 35.0 3.09 
4 400 9.8 14.2 59.2 4.08 
5 500 5.1 18.9 78.8 5.93 


The results of this derivatogram 
show that the main mass loss of the 
synthesized DAPCuPc pigment occurs in 
the range of 150-470 °C. And in the range 
of 50-150°C, the mass loss of the 
DAPCuPc pigment is negligible. 

4. Conclusion. A _ new type of 
pigment, copper diphosphate 
phthalocyanine (DAPCuPc), was 
synthesized in two ways: in the liquid phase 
in the presence of dimethyl sulfoxide and in 
the solid phase by heating the components 
at a high temperature. The pigment yield 


during synthesis in a liquid medium was 
93%, but its intensity turned out to be low, 
and under the conditions of synthesis in the 
solid phase, a high pigment intensity was 
achieved at its 80% _ yield. The 
physicochemical properties of the new 
pigment synthesized in various 
aggregative states are compared with 
those of the closest analogue, copper 
phthalocyanine. The high thermal stability 
of the new pigment was discovered and 
possible areas of its practical application in 
the national economy were proposed. 
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Abstract: 

Background of the problem. At present, the production of activated carbons (AC) is steadily 
growing, and the areas of their industrial application are continuously expanding. There are four main gas 
processing plants in Uzbekistan, where spent amine solutions, such as diethanolamine (DEA) and 
methyldiethanolamine (MDEA), are filtered using activated carbons of the AG-3, HX-30, Chemveron grades 
at natural gas amine purification plants from acidic components. etc. The latter are of foreign origin and are 
imported for currencies. 

Objective. In this work, the goal was to test new activated carbons AU-T and AU-K from local raw 
materials during filtration of spent MDEA. 

Method. To obtain samples of activated carbons, carbonization of mulberry and maple wood was 
carried out in a laboratory tubular reactor with electric heating without air access, and the obtained 
carbonizates were activated with water vapor for 4—6 hours. To test the obtained samples of activated 
carbons during the filtration of the soent MDEA solution, as well as the analysis of the physicochemical and 
technical properties of the purified solution at the Gazlinsky gas processing plant (GPP), analysis methods 
were applied in accordance with State standards and factory regulations. 

Scientific novelty. New samples of activated carbons based on mulberry (AU-T) and maple (AU-k) 
showed the best results in terms of adsorption properties and cleaning abilities when compared with the 
characteristics of factory-made, imported activated carbon grade AG-3 (Russia). 

Received data. Carbonization of mulberry and maple wood was carried out in the temperature range 
of 300+500°C in a reactor placed in an electric furnace with controlled heating. The resulting carbonizates 
are activated with water vapor for 4+6 hours at temperatures of 700+800 °C. After the activation process, 
the physicochemical and adsorption properties of the obtained samples of activated carbon were 
determined: bulk density - 377+187 g/dm3, iodine activity - 30.2+50.6%, ash content - 8.45+9.67%, 
adsorption benzene activity - 1.45+2.11 g/100 g. 

After filtering the spent (saturated) and regenerated MDEA solution with activated carbons AU-T and 
AU-K, the physicochemical and technical characteristics of the purified solution were determined and the 
following results were obtained: solution concentration (%) - 26.7 + 34.0, amount H2S (mol / mol) - 0.02 + 
0.04, the amount of CO2, (mol / mol) - 0.01 + 0.27, pH - 9.35 + 10.41, the amount of minerals (mg /I) - 6373 
+ 7942, density, (kg/m3) - 1029+1058. 

Conclusion. New types of activated carbons were obtained from mulberry and maple wood; 
activated carbons AU-T and AU-K showed the best results in terms of adsorption properties and cleaning 
abilities when compared with the characteristics of factory-made, imported activated carbon of the AG-3 
brand. 

Keywords: foaming, foaming agents, methyldiethanolamine, filtration, activated carbon, mulberry, 
maple, carbonizate, activator, steam generator, regeneration. 


Introduction. In recent years, the | processing plants of the republic, the 
production of natural gas and gas | absorption method of purification using 
condensate has_ been _ intensively | various amine solutions, such as 
increasing in Uzbekistan. At gas | diethanolamine (DEA) and 
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methyldiethanolamine (MDEA) [1-3], is 
widely used to purify natural gas from its 
acidic components. 

During the operation of 
alkanolamines, problems associated with 
their foaming are often observed [4—7]. 
Such problems were observed at all gas 
processing plants of the republic, where 
several thousand tons of used and 
obsolete alkanolamines were 
accumulated. It should be taken _ into 
account that these alkanolamines are not 
produced in the Republic. According to 
JSC Uzbekneftegaz, 312 tons of DEA and 
3,522 tons of MDEA were imported for 
natural gas purification in 2021, worth 
1,780 and 1,950 US dollars per ton, 
respectively [8,9]. 

To regenerate and prevent foaming of 
used alkanolamine solutions, they are 
purified by adsorption using activated 
carbon [10-12]. Activated carbons are 
used for adsorption treatment of 
regenerated amine solutions at natural gas 
amine purification plants from acidic 
components of the gas processing plant of 
the republic: grades AG-3 (Russia), HX-30 
(China) and Chemveron. The demand for 
these coals in Uzbekistan is about 300 
tons/year. These activated carbons are 
also not produced in the republic and are 
imported at a price of 2500+3000 US 
dollars per ton. Along with this, cotton is 
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grown annually on _ the territory of 
Uzbekistan, as a result of which large- 
tonnage waste is formed - cotton stalk. In 
addition, most of the territory of the republic 
is occupied by sowing fields, where 
mulberry, poplar, maple and other trees 
can be grown on the outskirts of these 
fields, which can serve as a good raw 
material for the production of activated 
carbon [13-17]. 

In this work, the goal was to obtain 
activated carbon samples from mulberry 
and maple wood and test them during 
filtration of spent MDEA at the Gazlinsky 
GPP. 

Methods and _= “materials. The 
process of carbonization of mulberry and 
maple wood was carried out in a laboratory 
tubular reactor with a capacity of 0.25 m3 
with electric heating without air access 
(figure) [18-20]. Fractions 0.2-5.0 mm 
were processed and dried at 110°C for an 
hour. After loading the dried granules, the 
upper part of the reactor was hermetically 
sealed, and the lower part had a tubular 
outlet for the removal of resinous and 
gaseous products of thermal pyrolysis. 

The carbonization process was 
carried out at 300—500°C. The process 
temperature was controlled using a 
thermocouple located in the middle part of 
the reactor. The rate of temperature rise 
was 7-10 °C per minute. 


Figure 1. Laboratory plant for the production of activated carbons from organic 


raw materials 
1 - water tank; 2 - pressure gauge (exemplary); 3 - copper capillary; 4 - steam generator; 5 - carbonization and activation 
furnace; 6 - lators; 7 - millivoltmeters; 8 - refrigerator; 9 - receiver; 10 - gas meter; 11 - pressure stabilizer; 12 - thermocouple 
pocket 
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Upon reaching the ~ required 
temperature of the experiment, the sample 
was kept in the reactor for 1-2 h, and then 
cooled to room temperature. The released 
gaseous products of pyrolysis were 
removed from the reactor through a gas 
outlet tube and sent to a cooled condenser 
to condense water vapor and resins. 

The process of carbonizate activation 
was Carried out in the same reactor (figure). 
To carry out activation, carbonized 
granules were loaded into a tubular reactor, 
which was purged with a stream of nitrogen 
gas for 15 min to remove oxygen from the 
reaction zone. The upper flange of the 
reactor is equipped with a branch pipe for 
the inlet of superheated water vapor, and 
the lower one has a branch pipe for the 
removal of the vapor-gas mixture. The 
superheated steam required for activation 
was obtained in a steam generator. The 
flow rate of water vapor for activation was 
controlled by the amount of water entering 
the steam generator by changing the rate 
of its outflow in the capillary depending on 
the pressure above the water created in the 
dosing tank with the help of nitrogen. 
Temnepatypy akTuBaluu perynupoBanu 
HarpeBOM peakTopa u naporeHepaTopa. 
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Harpes oOpa3uyja npoBogunu fo KOHeYHON 
Temneparypbli akTuBauun, KOTOpaa 
Haxogunacb B UHTepBane 700+800 °C. 
The activation temperature was controlled 
by heating the reactor and steam 
generator. The sample was heated to the 
final activation temperature, which was in 
the range of 700-800°C. When the set 
temperature was reached, water vapor was 
supplied to the reactor from the generator 
for 4-6 h. thermal conductivity detector. 

After heat treatment of the obtained 
activated carbon, it was left to cool to room 
temperature without air access. 

To test the obtained samples of 
activated carbons during the filtration of the 
spent MDEA solution, as well as to analyze 
the physicochemical and __ technical 
properties of the purified solution at the 
Gazlinsky GPP, analysis methods were 
applied in accordance with the State 
Standards aand_ the _ technological 
regulations of the plant. 

Results and discussion. When we 
obtained samples of activated carbon by 
carbonization of mulberry and maple wood 
with subsequent steam activation of coal, 
the following results were obtained (see 
Tables 1 and 2). 


Table 1 


Conditions and results of carbonization of mulberry and maple wood 


Samples Process of Raw = Carbonizate Bulk Ash Adsorption 
temperature, material weight, r density, content, activity according 
°C weight, g/dm? % to CeHe, 9/100 g 
g 
300 1000 613 524 4,8 0,24 
AU-T 400 1000 521 507 5,2 0,46 
500 1000 405 482 6,1 0,52 
300 1000 576 516 4,2 0,87 
AU-K 400 1000 453 463 4,5 1,18 
500 1000 345 368 5,3 1,35 


The obtained carbonizates of wood raw materials are activated by water vapor. 
Conditions and results of activation are given in the following table. 2. 
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Table 2 


Conditions and results of steam activation of mulberry and maple wood 
carbonizates 


Sample Temperat holding Degree of Bulk lodine Ash Adsorption 
Ss ure, °C time, h. burning, density, activity, content, % activity 
% g/dm? % according to 
CeHe, 
g/100 g 
AY-T 700 6 35 377 30,2 8,45 1,45 
800 4 52 270 48,5 10,51 1,87 
AY-K 700 6 43 258 36,2 8,26 1,65 
800 4 58 187 50,6 9,67 2,11 


The obtained experimental results are | the activation of mulberry and maple wood 
given in table. 1 allowed us to state that the | carbonizates are: temperature 800 °C, 
satisfactory conditions for the | process duration 4 hours. 
carbonization of mulberry and maple wood Some characteristics of the obtained 
are the duration of 1 hour at 500 °C. samples of activated carbon AU-T and AU- 

Based on the data obtained (Table 2), | K are compared with the known industrial 
it was stated that the rational conditions for | activated carbon of grade AG-3 (Table 3). 


Table 3 

Some comparative characteristics of activated carbons 

Activated carbons 
The name of indicators AG-3 AU-T AU-K 

(control) 

Bulk density, g/dm? 450 270 187 
Adsorption activity according to CeHe, g/100 g 1,23 1,87 2,11 
lodine activity, % 43,0 48,5 50,6 
crush strength, kg/ granules 0,8 1,0 0,9 
Ash content, % 14+16 8+10 879 


Based on the data presented in Table 3, it is proved that activated carbon samples 
obtained from local raw materials - AU-T mulberry wood and AU-K maple wood, are 
superior in adsorption properties to activated carbon AG-3 imported from the Russian 
Federation, which is currently time is used in the existing gas processing plants of our 
republic. The conducted studies allow us to recommend these samples for filtration of 
amino alcohols (MEA, DEA, MDEA) used during natural gas purification. 

The obtained new samples of activated carbon AU-T and AU-K were tested during 
filtration of the spent (saturated) and regenerated MDEA solution at the Gazlinsky GPP. 
After filtration, the physicochemical and technical characteristics of the purified solution 
were determined. The results of the analysis are shown in the following tables 4 and 5. 
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Table 4 
Results of analysis of saturated MDEA solution 
No Samples Concentrati Quantity Quantity pH Quantity of Density 
on, % H2S, COz, minerals 
mole/mole mole/mole mg/l 
ij, necetennen 33,9 0,06 0,36 9,30 6483 1,055 
pacTBop 
Results after filtering 
2 AT-3 31,2 0,03 0,25 9,32 6465 1,057 
3 AY-T 32,6 0,04 0,26 9,35 6373 1,058 
4 AY-K 34,0 0,04 0,27 9,40 6427 1,058 
Table 5 
Results of the analysis of the regenerated MDEA solution 
No Samples Concentratio Quantity Quantity pH Quantity of Density 
n, % H2S, COz, minerals 
mole/mole mole/mole mg/l 
; Regenerated 26,4 0,006 0,35 9,36 7846 1,034 
solution 
Results after filtering 

2 AG3 26,7 0,003 0,01 10,26 7735 1,032 
3 AU-T 26,8 0,004 0,02 10,36 7243 1,029 
4 AU-K 26,7 0,002 0,01 10,41 7942 1,034 


As can be seen from the test results 
presented in tables 4 and 5, after filtering 
the saturated and regenerated MDEA 
solution using activated carbons AU-T and 
AU-K, the content of foaming and corrosive 
components in the solution decreased in 
the following order: H2S - from 0.006 to 
0.002 mol/mol; CO2 - from 0.35 to 0.01 
mol/mol; minerals - from 7846 to 7243 mg / 
|. The above results show that the pH of the 
solution after filtration increased from 9.36 
to 10.41, indicating a decrease in the 
concentration of foaming components. 

Conclusion. Comparison of our own 
experimental data with the literature data 
showed that the samples of activated 
carbon obtained by us from local raw 


materials AU-T and AU-K in terms of 
adsorption activity and other physical and 
chemical parameters are at the level of the 
well-known activated carbon AG-3, which 
is one of the highest quality coals. world 
industrial production. According to the test 
results, it was proved that the filterability of 
these activated carbons exceeds the 
filterability of activated carbon of the AG-3 
type imported from the Russian Federation, 
which is used to filter the MDEA solution at 
the Gazlinsky GPP. 

Thus, the performed studies show the 
feasibility of processing mulberry and 
maple wood into carbon adsorbents for 
various purposes. 
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Abstract: 

Objective. Identifying the biological characteristics of the date fruit set as tasks in the organization 
of the technology of artificial drying of date fruit and skin; Analysis of widely used varieties in Uzbekistan; 
determining the main technological processes; biological properties and determination of the composition 
of the finished powder and the secondary filler. Expanding the assortment of agricultural products and 
providing the population with environmentally friendly food products is becoming one of the urgent issues. 
Development of an energy-efficient improved device that dries agricultural products in sufficient quantity 
with low consumption costs, as well as justification of its main parameters, efficient use of energy is directed 
to the main tasks. The drying chamber consists of two modules (drums) moving against the flow of hot air, 
and in the process of drying raw materials, it makes efficient use of time and leads to the drying of quality 
products in an energy-efficient way. 

Methods. Thus, factors that increase the speed of the drying process include: 

- process temperature raise _ 

- on the material being dried in the void the pressure reduction ; 

- keep the heat conductor moist reduce __ 

- heat conductor on the material speed increase _ 

- process during the material mixing _ 

Results. The dry fruit version of dates is higher in calories than the fresh fruit. The high calorie 
content of dates gives a person great energy throughout the day. Dates are also packed with many vitamins 
and other nutrients that can be very beneficial for your health. Dates are rich in fiber and carbohydrates. 

Conclusion. Diabetes is treated using synthetic drugs in combination with several drugs and 
supplements such as insulin. The substances contained in the date and its skin cells have the property of 
increasing the production of insulin, as well as reducing the absorption of glucose from the intestine. It is 
advisable to eat dates fresh, dried, or after drying the fruit skin and turning it into a powder, as an additive 
to food. 

Keywords: Pharmacological properties, date skin, compounds, flavonoids, calories, 
pharmacological properties. 


Introduction. Today, expanding the | environmentally friendly food products is 
assortment of agricultural products and | becoming one of the urgent issues. 
providing the population with | Development of an_ energy-efficient 
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improved device that dries agricultural | (drums) moving against the flow of hot air, 
products in sufficient quantity with low | and in the process of drying raw materials, 
consumption costs, as well as justification | it makes efficient use of time and leads to 
of its main parameters, efficient use of | the drying of quality products in an energy- 
energy is directed to the main tasks. The | efficient way. (Figure 1) 

drying chamber consists of two modules 


Methods. 


>| 
DaEEEEEEEE 
if 
z 


1-body, 2-moving drums, 3-heater, 4-extension, 


Thus, factors that increase the speed of the drying process include: 

- process temperature raise _ 

- on the material being dried in the void the pressure reduction ; 

- keep the heat conductor moist reduce _ 

- heat conductor on the material speed increase _ 

- process during the material mixing _ 

In the process of drilling parameters : technological , kinematic and constructional 
be the process heat conductor and devices in acceleration parameters as follows set we 
get: 

Gc -mass of material being dried , kg/h ; 

S s- specific heat capacity of dried material , kJ (k -K); 

s 7 - of the transport device specific heat capacity , kJ /(kg -K); 

t n- of the material until dry has been temperature , °C; 

s v- of water specific heat capacity , kJ /(kg -kK); 

tx - of the material from dried later temperature . °C; 

t in, ttx- transport device to the dryer from the entrance from the former and from it 
next temperatures , °C; 

/ o- to the dryer entering the air comparison enthalpy , kd /kg; 

/ ;- in the heater being heated the air comparison enthalpy , kJ /kg; 

| 2 - from the dryer coming out the air comparison enthalpy , kJ /kg; 

Qp - surroundings to the environment of heat loss , kJ /kg. 

Taken away research as a result dryer not be built main parameters dependency 
identified . 

- do not build size , m 

- drum diameter , m 

-drum rolls rpm _ 

- of the walls thickness , mm 

- drying size, m. 

- number of pads , pcs 
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- rotation speed , rom _ 

- general mass , t 

- consumption to be done power , kW 
- the distance between the pads, m 
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2. Slivani from drying from before and after next 
condition 


—-12 —=-9 


—*6 


6 8 10 12 
t, coaT 


Figure 3. Variation of the speed of the drum during the drying process. 
The change in the rotation of the drum to the heat flow of air when r=0.80 m 


Results. As a result of the conducted 
theoretical and practical work, the energy- 
efficient parameters of the fruit drying 
chamber devices, in accordance with the 
movement speed of the leading and driven 
drum, when using materials from the 
experimental apparatus of the hot air flow 
in the opposite direction, the layer is found 
in a dense, fountain-like state, that is, the 
process accelerates. The drying agent is 


heated by steam, hot water, fire heaters or 
electric current. Different options of the 
drying process are widely used: removing 
the used drying agent from the dryer, 
reusing the drying agent, heating the drying 
agent between the drying chambers, 
dividing the drying agent into the drying 
chambers. , additional heating of the drying 
agent in the drying chamber, use of a 
variable heat field (sequential exchange of 
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hot and cold air to the material layer) finds 
acceptable solutions in the main 
parameters of the process. 

According to the design of the 
proposed improved dryer, a simple and 
moving drum is calculated based on the 
number of sections and the number of 
revolutions. 
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The dry fruit version of dates is higher 
in calories than the fresh fruit. The high 
calorie content of dates gives a person 
great energy throughout the day. Dates are 
also packed with many vitamins and other 
nutrients that can be very beneficial for 
your health. Dates are rich in fiber and 
carbohydrates. 


Tabl.1 
Nutritional value of 100 grams of dates: 
Total energy value 270-310 kkal 
Protein content 5-6 g 
Total fat content 0,4 g7 
Sodium content 2mg 
Potassium content 656 mg 
Carbohydrates (dietary fibers and sugars) 75g 


As can be seen from the table, dates 
have a very high energy content, 100 g of 
dates contain 310 kcal of energy. While 
most of this energy is in the form of sugar 
(such as fructose and glucose), it is high in 
fiber and low on the glycemic index. This 
means that eating 2-3 dates at a time is a 
safe source of low-fat energy, even for 
diabetics. This is one of the best benefits of 
dates and helps in weight management 
and blood sugar regulation. Due to the high 
content of dietary fibers in the date fruit, 
when it is consumed, intestinal activity 
improves and helps with regular bowel 
movements. It was also noted that when 
dates are regularly consumed, the 
concentration of ammonia in feces is 
significantly reduced. Therefore, it is safe to 
say that dates make a_ significant 
contribution to the overall nutritional system 


and overall health. Antioxidants are 
basically compounds’ that destroy 
dangerous free radicals that cause 


oxidation process and cause great damage 
to human cells. Oxidation can be very 
dangerous because it can cause significant 
damage to the structural and genetic 
integrity of cells. Date meat and skin cells 
have a high concentration of antioxidants. 
Especially dried and powdered date peel 
contains a lot of antioxidants. Dried and 
powdered dates contain carotenoids, 
flavonoids and phenolic acid. Caratenoids 


are very important for the well-being of the 
eyes. They also help improve heart health. 
Flavonoids, on the other hand, are a type 
of antioxidants that are known to have anti- 
inflammatory properties and help reduce 
the effects of chronic diseases such as 
diabetes. Flavonoids are also beneficial for 
brain function and have been shown to 
reduce the risk of degenerative brain 
diseases such as Alzheimer's. 

There is also evidence that flavonoids 
may help reduce the risk of certain types of 
cancer. Phenolic acid is also a type of 
antioxidant and is mainly known for its anti- 
inflammatory properties. It is useful in 
reducing the risk of heart disease and 
some types of cancer. Inflammatory 
cytokines like interleukin can be very 
dangerous for your brain. An increase in IL- 
6 (Interleukin 6) causes the development of 
neurodegenerative diseases such as 
Alzheimer's disease. The presence of 
inflammatory markers is never a good sign 
for nerve health, and therefore extreme 
caution is required in this situation. Regular 
use of dates has been found to be 
beneficial in reducing IL-6 levels, thus 
helping to reduce the risk of developing 
degenerative brain diseases such as 
Alzheimer's. . Diabetes is one of the most 
common diseases in the world. 

Discussions. Diabetes is treated 
using synthetic drugs in combination with 
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several drugs and supplements such as | turning it into a powder, as an additive to 
insulin. The substances contained in the | food. Figure 4 in the obtained experimental 
date and its skin cells have the property of | results it can be seen that analytical 
increasing the production of insulin, as well | experimental results were based on some 
as reducing the absorption of glucose from | parameters in the process of extracting 
the intestine. It is advisable to eat dates | moisture. 

fresh, dried, or after drying the fruit skin and 


Figure 4. The time and temperature of the drying process are gradually 


increased 
Tabl.2 
Amount of time taken for drying Temperature Amount of time taken for drying Temperature 
taken for drying taken for drying 
1 hour; 30 minutes at 250C 1 hour; 30 minutes at 250C 
2 hours at 300C 2 hours at 300C 
3 hours at 500C 3 hours at 500C 
4 hours at 650C 4 hours at 650C 
5 hours at 700C 5 hours at 700C 


Conclusion. Based on the experimental research, the theoretical calculations were 
tested to determine the main parameters of the proposed drying device. 
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Abstract: 

Objective. In world practice, there are two main ways to obtain vegetable oils, which are 
fundamentally different from each other. These, mechanical compression of the oil, are called the pressing 
method, and melt the oil using a light volatile organic solvent, or extraction method. These binary methods 
can be used separately independently or together in a specific order. When used last year, this method is 
called forpressing-extraction. Regardless of which method is used, each method is carried out according 
to a specific technological scheme.Technological scheme is that of technological processes that are 
logically inextricably linked with each other, performed in the necessary order. 

Methods. Agrotechnical indicators of the device for extracting oil from seeds of oil crops OST 
79.10.2-74 "zernoochistitelnie mashini, aggregate zernoochistitel nosushilnie complex. Software method | 
ispitaniy“, OST en 63.01-99 " ispitaniya selskoxozyaystvennoy technical. Kombayni zernouborochnie. 
Software method | according to” ispitaniy, while energy indicators Tst 63.03:2001 “Ispitaniya 
selskohozyaystvennoy technical. Method energeticheskoy otsenki mashin " determined according to. 

Results. The research of the technological system of storage of fatty raw materials and the quality 
of oil products produced from it is a scientific novelty of this work. 

Conclusion. it is worth noting that the processes of storage of fatty raw materials have been studied. 
The advantages of oil extraction methods from fatty raw materials, oil output, the amount of oil to be taken 
into account and the amount of oils in Kunjara and Shrot, the method of obtaining high oil was selected, 
studied. 

Keywords: cotton seeds, vegetable oils, extraction, forpressing-extraction, oilseeds, rafination, 
kernels, pressing. 


Introduction. As a result of the new On October 27, 2020, the decree of 
Agrarian Policy in the Republic, unilateral | the president of the Republic of Uzbekistan 
development in agriculture was stopped. | No. 6094 “on amendments and additions to 
Reforms in agriculture were carried out to | certain documents of the president of the 
develop the oil and oil industry and expand | Republic of Uzbekistan’was signed. 
the arable land, increase productivity, apply According to him, it was established 
new oil crops to the production of varieties | that cotton technical seeds are sold to local 
of sunflower, peanut, maxsar, soybean and | enterprises through the exchange, 
other oil crops, develop their agrotechnics | regardless of the organizational and legal 
in the short term and meet the needs of the | form. It was determined that the enterprises 
population for vegetable oils in the result of | participating in the exchange trade have a 


the harvest. complete technological cycle of processing 
The oil oil industry mainly produces | cotton technical seeds (core milling, 
sunflower, seeds, peanuts, beans, flax, | hydrothermal processing, pressing, 


garchitsa and kanakunjut oil from 7-8 | extraction, rafination, deodorization and 
different raw materials. In addition to these, | packaging Tsex), as well as have the 
indov, grape seeds, various fruits danagi, | appropriate hygienic conclusion and 
hemp, copra, etc. are also processed, the | certificates of conformity for the finished 
amount of which is 2.5% of the total fat | products reproduced at the enterprise. 
obtained. Methods. The quality indicators of 
oilseeds, all technological parameters 
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related to these processes, studying the 
methods of their acceptance at the 
enterprise, storage, cleaning, preparation 
for the pressing process, extraction and oil 
extraction, are the issues of the correct 
conduct of settlement work, together with 
which ways to eliminate them in cases 


where a_ violation of technological 
processes occurs. Oilseeds, storage 
facilities and types of it, oilseeds 
processing oil extraction tenchological 


process and oil production enterprise. 
Results. When technological 
operations are carried out, the processed 
product is under various — external 
influences. These include the influence of 
mechanical, thermal, moisture, solvent and 
chemical reagents in their place. 
Processes in performing one or 
another technological operation can be 
conditionally divided into basic and 
approach processes. It should be noted 
that in most cases, the approach processes 
have a strong effect on the general 
direction and final effect of the operation. 
For example, when squeezing oil, 
mechanical and _ hydrodynamic (oil 
leakage) processes are considered the 
main ones, which give an impetus to the 
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occurrence of an approach process that 
converts mechanical energy into thermal 
energy at the expense of friction force. The 
approach of heat separation process the 
protein in Kunjara enhances chemical 
processes such as_ denaturation of 
substances, oxidation of oil, and diffusion 
evaporation of moisture. 

The processes performed in the 
technological schemes of processing 
oilseeds by separating the shell from the 
core are made up of preparatory, basic, 
auxiliary and additional operations. The 
main operations include grinding oil seeds 
(milling), frying, pressing and extracting oil 
by extraction. Preparatory operations 
include receiving, drying, storing oilseeds, 
cleaning them from _ impurities and 
separating the ust shell from the core. 
Auxiliary operations, on the other hand, 
include driving the solvent from the shrot 
composition to extract the oil from the 
mistsella, regenerating and regenerating 
the solvent vapors. Additional operations 
include primary purification of forpress or 
extraction black oils, obtaining phosphatide 
concentrate, and separation of protein 
substances. 


Table 1 


Rafinated oil indicators obtained by the Press method 


Norms for refined oil obtained by the Press method 


Desadoration- , 
Neo Name of indicators langan Pisddeiaies 
High First High First Second 
Type variety Type variety grade 
The number of Colors is 
not much in the Red Unit 
1 35 in the yellow unit 35 - : : : a 
79,9 in the yellow unit 
Acid number, mg KOH/g 
2 ee 0,2 0,2 0,2 0,3 0,5 
Mass fraction of moisture 
3 and volatile substances, 0,1 0,1 0,1 0,2 0,2 
not more than % 
Mass fraction of non-fat 
4 mixtures (mass Not available 0,05 
precipitate) ,%, not more 
s) Soap (quality indicator) Not available 
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101- 


6 lodine number gJ/100g 116 116 101-116 101-116 101-116 
Non-saponifying 
7 substances are not high in 1,0 1,0 1,0 1,0 1,0 
% 
Perekis number, mmol / Anion: 
8 kg, 10 10 10 10 a i 
0,5 "O", not much y 
Determination of the 
ss) presence (by quality)of Not available 
solvent (gasoline) in oil 
Discussion. The inextricable | three - time pressing method using Auger 
connection of basic, preparatory, auxiliary | presses. 
and additional operations forms a According to the physico - chemical 


technological scheme. 

The following technological schemes 
are used to obtain vegetable oils in foreign 
and CIS countries: 

1. Schemes to be completed by the 
pressing method: a) one-time pressing 
method using Auger presses; b) two-time 
pressing method using Auger presses; C) 


indicators, the refined oil obtained by the 
press method must comply with the 
requirements of Table 1. 

Depending on the quality indicators 
and degree of purification, oil is produced 
in the following types and varieties (Table 
2); 


Table 2 


Separation of oil obtained by the Press method into varieties depending on 
quality indicators and degree of purification 


Ne Type of oil Type OKP code 

1 Desadorated High Type 91 41 1561 14 

2 Desadorated First variety 91 41 15 62 14 
. High 91411531 14 

3 Disadorated High 9141 153199 
. First 91 41 15 32 14 

. Disadorated First 91 41 15 32 99 

5 Disadorated Second 91 41 15 33 99 


2. Schemes to be completed by the 
extraction method: a) double pressing and 
extraction at the end; b) one-time pressing 
and extraction at the end; C) direct 
extraction. According to both schemes (B) 
methods are the most common, while 
Method 2-b is called the “forpressing - 


extraction” scheme. More than 85% of 
vegetable oils produced in our republic are 
obtained according to the same scheme. 

According to the physico - chemical 
indicators, the refined oil obtained by the 
extraction method must comply with the 
requirements of the table. 


aaa rere rr rrr reer ecceerr creer 
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Table 3 


Rafinated oil indicators obtained by the extraction method 


Norms for refined oil obtained by the Press 


method 


Desadoration- 


Neo Name of indicators langan Desadoration-langan 
High High High High High 
Type Type Type Type Type 
The number of Colors is not 
much in the Red Unit 35 in 
: the yellow unit 35 -79,9 in the 7 : ° ur 
yellow unit 
> Acid number, mg KOH/g not 0,2 0,2 0,2 0.3 0,5 
much 
Mass fraction of moisture 
3 and volatile substances, not 0,1 0,1 0,1 0,2 0,2 
more than % 
Mass fraction of non-fat 
4 mixtures (mass Not available 0,05 
deposition),%, not more 
Soap (quality indicator) Not available 
lodine number gJ/100g 101-116 101-116 ee ae 101-116 
7 Non-saponifying substances 1,0 1,0 1,0 1,0 10 
are not high in % 
Perekis number, mmol / kg, Not 
° 0,5 "O", not much — be i ” detected 
Determination of the Not The solvent residue is determined (the 
ss) presence (by quality)of color of the indicator tube is painted in 
me available , 
solvent (gasoline) in oil light brown 
10 The spark temperature o C is Not 939 939 939 ; 
not less available 


Depending on the quality indicators 
and degree of purification, oil is produced 
in the following types and varieties (Table 
4). 

Conclusion. In conclusion, it is worth 
noting that the use of the extraction method 
in the extraction of oil from oil seeds in 
different ways made it possible to obtain 
the most oil from raw materials. But at the 


same time, the use of various solvents 
during extraction forces to take measures 
to prevent explosion and poisoning, to 
strictly follow the rules of technical safety, 
labor protection, and fire prevention. At the 
same time, it is possible to clearly 
determine the advantage of the process of 
extracting oil by pressing and extraction. 
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Abstract: 


Objective. In the article molar mass and structural properties some of natural polysaccharides and 
their derivatives were studied by Size-exclusion chromatography. 
Methods. For investigation of electrostatic and polyelectrolyte properties of natural polysaccharides 


Exclusion liquid chromatography method was used. 


Results. Polyelectrolyte and electrostatic effects of polysaccharide derivatives in Size-exclusion 
chromatography were suppressed by using of aqueous eluent containing salt solution. 

Conclusion. As a result of the research, it was shown that many of polysaccharides are 
polyelectrolytes and determination of their molar mass parameters is complicated by electrostatic effects in 


Size-exclusion chromatography. 


Key words: polysaccharides, carboxymethyl chitosan, galactomannan, exclusion chromatography, 


heparin, electrostatic effects, polyelectrolytes. 


Introduction. Water-soluble 
derivatives of polysaccharides are widely 
used due to a wide range of their useful and 
unique properties in biomedicine, 
pharmaceuticals, cosmetology, agriculture, 
and other fields. Biologically active 
polysaccharides from natural raw materials 
include chitosan, carrageenan, 
arabinogalactan (AG), heparin, agar, 
fucoidan, etc. Agar and carrageenan are 
obtained by extraction from red and 
fucoidan from brown seaweeds, and the 
chains of green algae polysaccharide 
molecules have a heterogeneous structure 
with sugar residues, such~ as 
glucuronoxylorgamannans, glucuronoxylo- 
raw materials include chitosan, 
carrageenan,  arabinogalactan (AG), 
heparin, agar, fucoidan, etc. Agar and 


carrageenan are obtained by extraction 
from red and fucoidan from brown 
seaweeds, and the chains of green algae 


polysaccharide molecules have a 
heterogeneous structure with sugar 
residues, such as 


glucuronoxylorgamannans, glucuronoxylo- 
rhamnogalactans, and xyloarabino- 
galactans [1, 2]. They are considered 
potential biologically active substances and 
have immunomodulatory, antitumor, 
antiviral, and antibacterial properties [8]. 
The most widely used anticoagulant drug in 
modern medical practice is the natural 
glycosaminoglycan heparin, however, the 
use of heparin causes some side effects, 
such as bleeding, and heparin-induced 
thrombocytopenia. The anticoagulant 
activity of sulfated polysaccharides 
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depends on the method of sulfation, which 
affects the degree of sulfation, the nature, 
and location of sulfate groups, molecular 
weight, etc. Many sulfated polysaccharides 
have a variety of biological activities, 
including anticoagulant, antithrombotic, 
antiviral, and antibacterial. [4-8]. Plant 
polysaccharides such as__ pullulan, 
galactan, galactomannan, and fucoidan 
sulfates have anticoagulant activity [9-13]. 
This article discusses the physicochemical 
and molecular weight characteristics of 
polysaccharides and their derivatives 
determined by the method of Size 
Exclusion Chromatography (SEC). 

It is known from a few literature 
sources [10, 13] that sulfated derivatives of 
AG have hypolipidemic and anticoagulant 
activity. In the laboratory of natural 
synthons and ligands of the Irkutsk Institute 
of Chemistry, named after A.E. Favorsky 
Siberian Branch of the Russian Academy 
of Sciences, sulfated AG was obtained in 
the form of a potassium salt by sulfating AG 
with the SO3-dimethylformamide complex 
in dimethyl sulfoxide [11, 12]. In preliminary 
preclinical studies, the drug proved to be a 
promising lipid-lowering agent with a 
pronounced anticoagulant effect [14-17]. A 
relatively small number of works [18, 22] 
have been devoted to the study and 
determination of the molar mass of AG. 
Thus, in [18], the molecular weight 
distribution (MWD) of larch AG samples 
was determined by the SEC method on an 
Agilent 1200 chromatograph with a 1260 
Infinity refractometric detector (30°C), PL 
Aquagel-OH 40 300 x 7.5 mm, 0.1 M 
LINO3, and 1 mL/min). The column was 
calibrated using standard samples of 
dextran (Sigma-Aldrich) with molecular 
masses of 10600, 20000, 41272, and 
70000 Da. As the feedstock, we used AG 
obtained by the original method [18] from 
Siberian larch wood (Larix sibirica Ledeb.). 
The infrared spectra and MWD of 
arabinogalactan sulfates in the form of 
sodium and ammonium salts, obtained 
using various sulfating reagents, were 
compared. According to the data obtained, 
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the investigated sulfated derivatives and 
the initial samples of AG differ noticeably in 
terms of hydrogen bonds and molar mass 
distribution. In [23], the synthesis of guar 
gum sulfates by a complex of sulfur trioxide 
with 1,4-dioxane was studied. It is shown 
that the following optimal conditions for 
sulfation of guar gum with sulfur trioxide- 
1,4-dioxane complex were established: 
temperature 60 °C, duration 2.9 h, and 
volume of chlorosulfonic acid 3.1 ml. The 
presence of sulfate groups in the structure 
of guar gum was confirmed by elemental 
analysis and Fourier transform infrared 
spectroscopy (FT-IR). Sulfated guar gum 
has also been characterized by X-ray 
diffraction analysis, scanning electron 
microscopy, and gel chromatography. 
From gel chromatography data, it was 
shown that during the sulfation of guar gum 
with a sulfur trioxide complex with 1,4- 
dioxane, the molecular weight decreases 
from 600 to 176 kDa. 

Sulfated derivatives of the 
galactomannan family have a variety of 
biological activities. In [24], sulfated 
galactomannan was_ obtained from 
fenugreek gum _ in a_ chlorosulfonic 
acid/pyridine medium. To obtain 
derivatives with the highest degree of 
substitution (DS), the optimal conditions for 
sulfation were determined in the 
experiment according to the Box-Behnken 
scheme. Analysis of the quadratic 
regression model confirmed that reaction 
time was the most significant DS exposure 
parameter. Under the chosen conditions, 
the maximum value of the degree of 
sulfation was obtained at 0.490. The results 
of FT-IR and X-ray — photoelectron 
spectroscopy (XPS) showed the presence 
of the SO8- group. In 13C NMR 
spectroscopy, the original C-6 peaks did 
not completely disappear, and new peaks 
appeared at 0 63.2 and 64.0, illustrating 
incomplete substitution, predominantly in 
the C-6 position. After sulfation, Size 
exclusion chromatography combined with 
polygonal laser light scattering (SEC- 
MALLS) found that the average molecular 
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weight (Mw) of the sulfated derivatives 
rapidly decreased. The introduction of 
negatively charged SO3- groups into the 
electrostatic interaction and the decrease 
in MM could have a significant effect on its 
biological activity [24]. 

The extraction of carboxymethyl 
chitosan (CMCHT) from chitosan (Sigma- 
Aldrich, USA) was carried out as follows. 
1.0 g of chitosan was mixed in 25 ml of 
isopropyl alcohol for 10 minutes at room 
temperature, and 8 ml of 40% NaOH was 
added to the suspension. As a result, the 
suspension was brought to a standstill. 
After that, another 35 ml of isopropyl 
alcohol was added to the solution and 
stirred for 30 minutes at room temperature. 
After mixing the suspension well, adding 5 
g of monochloroacetic acid, the 
temperature of the solution was raised to 
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450 °C and stirred for 3 hours. After that, 
the solution was cooled to room 
temperature and filtered. After filtration, it 
was washed with 200 ml of methanol. 
Then, the sediment was removed from the 
filter paper and put into a 200 ml beaker, 
100 ml of methanol was poured over it, and 
10 drops of acetic acid were added. It was 
covered with foil and stirred at room 
temperature for 14 hours. Mixing was 
stopped, and the solution was cooled for 10 
minutes. Then the solution was filtered, and 
the filter was washed with ethyl alcohol 3— 
4 times. A small sample was taken and 
dissolved in water to check solubility. The 
pH value of the dissolved solution was 
determined to be neutral. The resulting wet 
precipitate was dried at 500 °C for 12-14 
hours and weighed 2.1 grams. 


SEC analysis of synthesized CMCHT was carried out in water (Fig. 1a and 2a) 


Ehution time. min 


Fig.1 


Elution time. min 


Fig.2 


Elution chromatograms of carboxymethyl chitosan from Shandong Yinuokang 


Pharmaceutical Co., Ltd (China) 
(Fig.1) and from Black Sea crab (Turkey) 
(Fig.2). and salt solutions as eluent (Fig.1 b 
and 2b). Figures 1 and 2, respectively, 
show the chromatograms of CMCHT 
obtained from chitosan synthesized by the 
Chinese Shandong Yinuokang 
Pharmaceutical Co., Ltd. and CMCHT 


synthesized by modifying chitin, extracted 
from the shell of the Black Sea crab 
(Turkey). The chromatograms presented in 
Figures 1a and 2a were recorded when 
water was used as an eluent in SEC, and 
we can see that the properties of CMCHT 
molecules describe the polyelectrolyte 
expansion effect, i.e., the reduction of the 
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elution time and the multimodal 
appearance of the elution curves. The 
reason for this is that, due to the ionization 
of the carboxyl groups in the CMCHT chain 
in water, anions move away from each 
other under the influence of Coulomb 
forces, that is, macromolecules grow in 
geometric size. This phenomenon is called 
the polyelectrolyte expansion _ effect. 
Chromatographic peaks with small values 
occur due to the increase in the size of 
macromolecules and their early exit from 
the column before being able to enter the 
pores on the surface of the sorbent. This 
anomalous phenomenon was eliminated 
when a solution of NaNO in water with a 
concentration of 0.1 mol/l was used as an 
eluent. As a result of the screening 
(blocking) of anionic groups by Na+ ions in 
water, the forces of electrostatic interaction 
decrease, and the polymer chain becomes 


neutral. In this case, the elution time 
corresponding to the peaks of the 
chromatograms increases, and_ the 


symmetry of the chromatograms becomes 
visible. This situation indicates that the 
molecular sieve separation mechanism of 
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SEC is activated (Figures 1b and 2b). As 
can be seen from Figures 1b and 2b, the 
samples consist of 4 and 3 fractions, 
respectively. Fractions 1, 2, 3 in Figure 1 b 
belong to the CMCHT sample, and peak 4 
belongs to the solvent. In Fig. 2b, it was 
found that fractions 1, 2 belong to CMCHT, 
and peak 3 belongs to the solvent. SEC 
was used to study the polyelectrolytic 
nature and determine the average 
molecular weights of commercial 
unfractionated heparin “Heparin-Indar” 
(Ukraine) and low molecular weight heparin 
Clexane (Sanofi, France). SEC was 
performed on an Agilent 1260 Infinity high 
speed liquid chromatograph (USA) with a 
refractive index detector. The eluent flow 
rate was 0.8 ml/min. The volume of the 
injected sample was 25 ul. Figure 3 shows 
combined gel chromatograms of low 
molecular weight heparin brand 
"Clexane"(SANOFI-AVENTIS FRANCE), 
obtained at different concentrations of the 
injected sample in water (curves 1.2, 3) and 
in an aqueous solution of 0.1 M NaNO3 
(curve 4). 


Elution time, min 


Fig.3. Overlapped chromatograms of heparin “Clexane” in water (1,2,3) and salt 
solution (0.1M NaNO3) (4). Concentrations at peaks, g/dl: 1 — 0.05; 2 -0,1; 3-0.2 


It can be seen from the figure that, 
without the addition of neutral salt or water, 
the chromatograms have asymmetric 
shapes, and the retained volumes (or 
elution time) decrease with decreasing 


polymer concentration in the solution, 
which characterizes the presence of the 
polyelectrolyte swelling effect in the 
chromatographic system. With the use of 
an aqueous solution having the neutral salt 
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(NaNOs) with a concentration of 0.1 mol/| 
as an eluent, electrostatic effects were 
eliminated. It can be seen from Fig.4, 
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heparins: Heparin-Indar (Ukraine) and low 
molar mass heparin “Clexane’”. 


10 15 


Elution time, min 


Fig.4. Overlapped chromatograms of Heparin-Indar (M=15 kDa) (1) and low 
molar mass heparin “Clexane” (M=4.5 kDa) (2) 


Note that the suppression of the 
electrostatic effects of the samples during 
the SEC process occurs due to the 
screening of the Coulomb repulsive forces 
of sulfate groups in the chains of heparin 


mechanism in pure water as eluent is 
distorted by the polyelectrolyte expansion 
effect. In these cases, elution profiles of 
chromatograms will have an asymmetric 
form, and retention times (volumes) will 


decrease at small concentrations of 
injected solutes. In eluent containing 0.1 
moles/| of NaNQs, electrostatic effects 
were suppressed. 


molecules due to the presence of NaNO3 
salt in water. 

Conclusion. In the SEC of anionic 
polysaccharides, such as carboxymethyl 
chitosan and heparin, the separation 
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Abstract: 

Objective. The influence of the two-dimensional density of states on the oscillations of the transverse 
electrical conductivity in heterostructures with rectangular quantum wells is studied. A new analytical 
expression is derived for calculating the temperature dependence of the oscillations of the transverse 
electrical conductivity and magnetoresistance of a quantum well. 

Methods. Oscillations of the electrical conductivity and magnetoresistance of a narrow-window 
quantum well with a nonparabolic dispersion law are studied. The proposed theory was used to study the 
results of experiments on a narrow-gap quantum well (InxGa1-xSb). 

Results. A new analytical expression is derived for calculating the temperature dependence of the 
oscillations of the transverse electrical conductivity and magnetoresistance of a quantum well. A 
mechanism has been developed for the oscillation of the transverse electrical conductivity and 
magnetoresistance of a quantum well from the first-order derivative of the magnetic field (differential 


6(p*(E, B,T,d)) 


OB 
Conclusion. Oscillations of the electrical conductivity and magnetoresistance of a narrow-window 
quantum well with a nonparabolic dispersion law are studied. The proposed theory was used to study the 
results of experiments on a narrow-gap quantum well (InxGa1-.Sb). The Landau levels of the InxGaixSb 
quantum well in weak magnetic fields, which were not observed in the experiment, oscillate. This has been 


p™(E,B,T,d)) 


OB 
oscillations of the transverse magnetoresistance of the InxGa1-«Sb quantum filament, measured at a 
temperature of 2 K, transform into a continuous energy spectrum due to thermal washing under the 
influence of the temperature growth dynamics. 
Keywords: semiconductor, magneto-optical absorption coefficient; Landau levels; oscillations of the 
combined density of states; modeling; pressures; temperatures. 


) at low temperatures and weak magnetic fields. 


proven through the o( theory of magnetoresistance. The experiment shows that the 


Introduction. As is known, the 
influence of external factors (temperature, 


forbidden zone of the quantum well can 
either decrease or increase due to external 


magnetic field and pressure) on quantum— 


dimensional heterostructures leads to a | optical 


change in the position of the energy levels 
of charge carriers and, consequently, to a 
shift of the magneto-optical absorption 
edge|[1-20]. The magneto-optical 
absorption spectrum of nanoscale 
semiconductors is determined by the 


influences. Thus, the study of the magneto- 
absorption spectrum near the 
boundary of its absorption edge provides 
information about the structure of the 
energy spectrum of charge carriers near 
the lower edge of the conduction band and 
near the upper edge of the valence band of 
the quantum well, which is essential for 


energy distance between different minima | determining the magnetic, optical and 


of the sparse zone. Hence, the width of the 
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electrical properties of nanoscale 
semiconductors. 

The combined densities of quantum 
well states play an important role in the 
oscillation of interband magneto-optical 
absorption. Therefore, in many cases, the 
matrix element (p,,) changes little within 
the Brillouin zone. 

Consequently, the structure of the 
spectrum mainly determines the combined 
density of states in quantum-dimensional 
heterostructures. In works [1-3], a method 
was developed for calculating the 
oscillation of the combined density of states 
in a quantizing magnetic field with a non- 
quadratic law of dispersion under the 
influence of temperature and hydrostatic 
pressure. This method is used in the study 
of magnetic absorption in narrow-band 
semiconductors with a _ nonparabolic 
dispersion law. A fan diagram of the 
magnetic absorption spectrum in narrow- 
band semiconductors is _ constructed. 
However, these papers do not consider the 
temperature dependence of the two- 
dimensional combined density of states in 
the allowed zone of a quantum well with a 
parabolic law of dispersion. That is, the 
resulting method is applicable only for bulk 
semiconductor materials. 

In addition, in works [4,5], the 
spectrum of InGaN/AlGaN/GaN 
heterostructures with quantum wells is 
emitted by an LED and analyzed on the 
basis of a two-dimensional combined 
density of states model. The considered 
model of approximation of the 
luminescence spectra of LEDs in these 
works was. developed for complex 
heterostructures with multiple quantum 
wells. In work [6], a random walk in a two- 
dimensional space consisting of an energy 
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parameter of the order and an energy 
correlation function was performed, and a 
two-dimensional combined density of 
quantum well states was obtained. The 
order parameter, susceptibility and 
correlation function are calculated from the 
two-dimensional combined density of 


quantum well states. Numerical 
calculations of the author show that for the 
purposes of determining the two—- 


dimensional combined density of states in 
continuous models, the Wang—Landau 
transition matrix method can be considered 
as an alternative to the pure Wang-Landau 
method. In work [7], an exact mathematical 
expression is proposed that directly 
combines the density functions of the 
states of the resolved zone of a quantum 
well to create a two-dimensional combined 
density of states for direct transitions. 
Using both expressions, the absorption 
coefficient of the quantum well and the 
superlattice was calculated, which led to a 
positive coincidence with the experimental 
data. In the above literature, the 
temperature dependence of the oscillation 
of the two-dimensional combined density of 
quantum well states in a quantizing 
magnetic field is not discussed. Also, the 
work determines the oscillations of the 
combined density of quantum well states at 
constant temperatures in the absence of a 
magnetic field. 

Methods. The purpose of this work is 
to determine the effect of a strong magnetic 
field on the combined density of states in 
heterostructures with quantum wells. 

In the absence of a magnetic field, the 
dependence of the density of the energy 
states of the conduction band and the 
valence band in the quantum well on the 
energy spectrum of charge carriers are 
step functions (Fig.1a) [21]: 


m 
¢.(E)= = Yo(e-£,) 


h 
m 
gy (E) = Hig DAE En) 


(1) 


Here, m and m® are the effective masses of electrons and holes in the 
dimensional quantization subband in a quantum well numbered n and m. @(E) - 


Heaviside step function. 
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For direct interband transitions, the combined densities of states are a convolution 
in energy, which also has a step function in energy [21]: 


mn 


(2) 


Here, m;,, is the reduced effective mass of charge carriers for the subzones of 


* 


dimensional quantization n and m, which is calculated by the ratio: (m,, i: =(m*)" +(mi)", 


a 


g.(hv) 
g. (hv) 


Fig.1. The energy distribution of the density of electronic states in quantum- 
dimensional GeSi/Si structures [21]: a - quantum well, b - quantum dot 


If the electronic and hole states in 
GeSi structures turn out to be size- 
quantized in all three quasi-momentum 
components, that is, they represent a 
quantum dot for charge carriers, then in this 
case the combined density of states in the 
allowed band of such a structure is a 
Gaussian function (Fig. 1b ). Then, in the 
allowed zone there is a zero-dimensional 
combined density of states, which is a 
discrete non-decreasing function. In this 
case, the combined density of states is 
described using the so-called Dirac delta 
function 5(E): 


(3) 

The combined density of states is a 
collection of infinitely narrow and high 
peaks (Fig.1b). All the results obtained 
above are valid for cases without the 
influence of quantization of the magnetic 
field, temperature and pressure. Specific 
questions arise: how to determine the 
combined density of states in quantum- 
dimensional direct transitions of 


heterostructures in the presence of a 
strong magnetic field? How does the 
dynamics of temperature rise affect this 
process? 

Let's calculate the dependence of the 
combined density of states on _ the 
quantizing magnetic field in  two- 
dimensional semiconductor materials with 
direct allowed transitions. In a quantizing 
magnetic field, the combined density of 
states is defined as an integral over all 
states in the conduction band with energies 
Ec and in the valence band with energies 
Ev of the quantum well, which satisfy the 
law of conservation of energy during the 
magneto-optical transition. Let us analyze 
the simplest model of a band structure near 
the edge of the band gap of a straight-band 
heterostructure with a quantum well under 
the influence of a strong magnetic field. 
That is, the valence band of the quantum 
well is completely filled with charge 
carriers, and the conduction band is empty. 
Here, the filling functions of the 
corresponding states are equal to fyv=7, 
fc=0. In addition, in this model, the 
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dependence of impurity levels on the 
combined density of quantum well states 
with the parabolic law of dispersion can be 
neglected. The magnetic field inductions 
are directed across (along the Z axis) and 
will be perpendicular to the XY plane. This 
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is called a transverse quantum magnetic 
field. 

Hence, in the presence of a strong 
magnetic field, the laws of dispersion 
energy are used to calculate the combined 
density of quantum well states, which can 
be written as follows: 


od . 1 : hr? 2 : 
E> (B,d,nz)=| Né+ ; hat + on geet +m: 8 MpH 
: (4) 
hn? 2 


Here, Ny, N/ is the number of Landau 
levels of charge carriers in the allowed 
zone of the quantum well; w£,w? is the 
cyclotron frequency of the magnetic field in 
the conduction band and valence band of 
the quantum well; d is the thickness of the 
quantum well; n2,,n2, is the number of the 
dimensional quantization subzone in the 
conduction band and in the valence band 
of the quantum well; n.z,n,z is the ordinal 
number of the quantization levels of 
electrons and holes along the Z axis, 
respectively. 


2m,d°> 


n, mg, tlyH ~ E* (0) 


Imagine that the electron and valence 
bands are symmetric, then the condition 
Nez = Nyz = Nzis fulfilled. 
Még-UeH, MZ GyugH is the spin energy in 
the allowed zone; E24(0) is the width of the 
forbidden zone of the quantum well at 
absolute zero temperature; B is the 
induction of the magnetic field. 

For E2%(B,d,nz) and E2¢(B,d,nz), 
without taking into account spin, magneto- 
optical transitions will correspond to the law 
of conservation of energy 


E>" (B,d,n,) = E2‘ (B,d,n,)- E>“ (B,d,n, ) 


EX (B,d,n,)= E," (0) +( + + he + (™: + =| ho’ +— 


Dr 
ham 4 


(5) 


———n 
2 Z 
2m,,d 


hv > E* (B,d,n,) 


Where, hv is the absorbed photon 
energy, v is the frequency of light, —— = 
1 1 
met img 
effective mass. 

In the Z direction, a strong magnetic 
field does not change the relationship 
between the energy and the wave vector 
for the movement of charge carriers. 
However, for the movement of charge 
carriers in the direction of perpendicular 
magnetic induction (in the XY plane), the 
former quasi-continuous series of energy 
levels is replaced by a system of discrete 
Landau levels. Since the effective mass of 


is the combined (reduced) 


electrons and holes is assumed to be 
constant, the distance between the Landau 
levels does not depend on the quantum 
number, which is hw,. Hence, in the 
conduction band and the valence band of 
the quantum well, the movement of free 
electrons and holes in all three directions is 
limited. When exposed to a quantizing 
magnetic field, a quantum well becomes an 
analogue of a quantum dot. And also, the 
energy spectrum of charge carriers will be 
entirely discrete. According to equation (3), 
when replacing E with hv and Eym,n with 
E24(B,d,nz) in the argument 6(E — Ejmn); 
we have: 
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Nia, (hv, Bot (Bd, Nisnz)) = ; 


Thus, under the influence of a 
quantizing magnetic field, the equation (6) 
can be used to determine the combined 
density of quantum well states. However, 
such equations do not take into account the 
influence of temperature and pressure on 
the discrete Landau levels of electrons and 
holes for straight-band quantum wells. 

The magneto-optical assimilation 
range could be a key prerequisite for many 
volumetric and low-dimensional 
optoelectronic devices. The method of 
magneto-optical retention in straight-band 
heterostructures with quantum wells and 
az“(hv,B,d) can be communicated as a 
function of the combined thickness of 
states. When uncovered to a quantizing 
attractive field, the combined thickness of 
states gives a degree of the number of 
permitted magneto-optical moves between 
the electronic states of the filled valence 
band and the vacant electronic states of the 
conduction band isolated by the photon 
vitality Av. In well-known logical writing, a 
few endeavors have been detailed to relate 
the densities of the vitality states of the 
allowed zone with the combined thickness 
of states within the nonattendance and 
nearness of a attractive field. [4-7]. Be that 
as it may, all the experimental and 
rearranged expressions of the combined 
thickness of states gotten were restricted 
by the nonappearance of weight and at 
moo temperatures. 

From equation (6) it is clear that for 
hv > E24(B,d,N£",nz), the form of the 
combined density of states as a function of 
energies reflects the  nature_ of 
deltoidness.When exposed to a quantizing 


magnetic field, the two-dimensional 
combined density of states 
NZS (nv, E24(B, d,Nf”,nz)) it is determined 


Gauss(E,T) =—-exp 


> 5 (hv - E34 (B.d,N7.nz)) 


N,N; 1. 


1 
kT 
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(6) 


IZ 


by the energy spectrum of charge carriers 
in the allowed zone of the quantum well. 
Experiments show that the density of states 
of electrons and holes depends on 
temperature. The temperature 
dependence of the density of states of 
electrons and holes in a quantum well is 
explained by the thermal blurring of 
discrete Landau levels [22-25]. As shown in 
works [23,24], the density of electron states 
in the conduction band of a quantum well at 
sufficiently high temperatures transforms 
from discrete Landau levels into a 
continuous energy spectrum. And at low 
temperatures, the quantizing magnetic field 
strongly affects the densities of states in 
the resolved zone of the quantum well, 
whereas the continuous energy spectrum 
decomposes into discrete Landau levels. In 
this case, as the temperature increases, 
collisions of charge carriers and thermal 
motions lubricate the discrete Landau 
levels, turning it into a continuous spectrum 
of the density of quantum well states. 
Hence, the temperature dependence of 
discrete Landau levels of charge carriers 
can be described by decomposing the 
combined density of quantum well states 
into a series of delta-shaped functions. The 
temperature dependence of the oscillation 
of the interband magneto-optical 
absorption in heterostructures’ with 
quantum wells was explained by a study 
using the delta-shaped functions of two- 
dimensional combined densities of states. 
The temperature dependence of the two- 
dimensional combined density of states is 
determined by thermal broadening of 
discrete Landau levels of charge carriers in 
the allowed zone of the quantum well. 

At T=0, the Gaussian distribution 
function is delta-shaped and is defined by 
the following expression [26]: 
| (E-EY 


oe 


(7) 
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In addition, to describe the interband 
magneto-optical absorption, it is usually 
assumed that each energy spectrum of a 
quantum well is blurred according to the 
Gaussian law with a blurring parameter. 
This approach can be described by the 
temperature dependence of the _ two- 
dimensional combined density of states in 
a quantum well. Hence, the deep filled 
discrete Landau levels of charge carriers in 
a quantum well depend exponentially on 
the two-dimensional combined density of 


states. To calculate the temperature 
dependence of the _ two-dimensional 
combined density of states 


Ns (hv, E2S(B,d,nz)) we assume that 
Nis (hv, E29 (B,d, Nf", nz) ) for T=0 equal 
to the known” energy _ functions 
E24(B,d,Nf£",nz). For a heterostructure 
with quantum wells, in a strong magnetic 
field, the two-dimensional combined 
density of states is calculated by the 
equation (6). With increasing temperature, 
each combined density of states in the 
allowed zone of the quantum well with the 
energy of the conduction band and the 
valence band £24(B,d, Nf’, nz) is eroded. 
Thermal blur Nji(hv, E2/(B,d, Nf", nz) ) 
with energy E22(B, d, Nf’, nz) is calculated 


Gauss(E,E,,T) > 6(E-E,) 


T>0 


ISSN 2181-8622 


by the Shockley-Reed-Hall statistics [27]. 
Thus, under the influence of a quantizing 
magnetic field, in the permitted zone of the 
quantum well, the resulting two- 
dimensional combined density of states, 
taking into account the contribution of 
thermal blurring of all states, will be 
determined by the sum of all blurring. 
Hence, at a finite temperature T, this 
reduces to the decomposition into a series 
Njis(hv, E24(B,d,N£",nz)) by Gaussian 
functions, for nanoscale semiconductor 
structures. 

The equation (6) does not take into 
account thermal blurring of the two- 
dimensional combined density of states. If 
we decompose Nii (hv, E24 (B,d, Nf’, nz) ) 
in a row according to equations (7), then it 
is possible to take into account the 
temperature dependence of the two- 
dimensional combined density of states in 
the allowed zone of the quantum well. Ina 
strong magnetic field, temperature blurring 
of the combined density of quantum well 
states leads to smoothing of discrete 
Landau levels of charge carriers, and 
thermal blurring is calculated using the 
equation (7). At T=0, the equation (7) turns 
into a delta-like function of the form: 


(8) 


Thus, it follows from equations (5), (6) and (7) that under the influence of a 
quantizing magnetic field, the temperature dependence of the combined density of 
quantum well states is reduced to the following analytical expression: 


eB 1 


Nii (hv, Eo! (B,T.d,N¢’.n,)) = ary 


e >) exp 
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Where, fi (n v, EB“ (B,7,d,N;’,n,))- 
temperature dependence of the oscillation 
of the combined density of states in the 
allowed zone of the quantum well in the 


presence of a strong magnetic field. B is 


(ry 


the induction of a transverse quantizing 
magnetic field. 

This new analytical equation 
expresses the effect of the quantizing 
magnetic field on the temperature 
dependence of the two-dimensional 
combined density of — states in 
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heterostructures with quantum wells. The 
obtained expression is convenient for 
processing experimental data on the 
oscillation of interband magneto-optical 
absorption in quantum wells at various 
magnetic fields and temperatures. Thus, a 
mathematical model describing the effects 
of external factors (temperature and 
magnetic field) on the two-dimensional 
combined density of states in nanoscale 
semiconductor structures has _ been 
obtained. 

Results. Now, for specific straight- 
band heterostructures based on quantum 
wells, we consider the temperature 
dependence of the two-dimensional 
combined density of states in a quantizing 
magnetic field. In work [28], a high-quality 
heterostructure with a GaAs/AlGaAs 
quantum well with a width of 14 nm with a 
small concentration of aluminum (3%) in 
the barrier layers was_ investigated. 
Heterostructures with a GaAs/AlGaAs 
quantum well were studied at a 
temperature of 4 K. In the absence of a 
magnetic field, the band gap of the GaAs 
quantum well is equal to 1.464 eV (Fig.2). 
Fig.2 shows the dependence of the two- 
dimensional combined density of states on 
the absorbing photon energy for a GaAs 
quantum well d=14 nm (nz=1) at a 
temperature T=4 K and a quantizing 
magnetic field B=9 T. This graph was 
created by numerical calculation based on 
equation (9). In Fig.2, the number of 
discrete Landau levels of charge carriers is 
fourteen. These peaks (discrete Landau 
levels of charge carriers (Nf’=14)) are 
observed in the allowed band of the GaAs 
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quantum well. It shows’ the two- 
dimensional combined density of states in 
a quantizing magnetic field ;., -0,02 ev at 
T=4K, kT=4-10%, In this 


= = 50, kT <<ho,. 
case, the thermal smearing of the Landau 
levels of charge carriers is very weak and 
the two-dimensional combined density of 
states does not feel any deviation from the 
ideal shape. In this plot, the valence band 
and conduction band are chosen as 
symmetrical energy spectra. Then, from 
the first discrete Landau level of holes 
(Niv)=0) to Niw=6, they are located higher 
from the beginning of the ceiling of the 
valence band of the quantum well. As well 
as other discrete Landau levels of 
electrons are located above the bottom of 
the conduction band of the quantum well. 

Fig.3 appears the impact of 
temperature on the reliance of the two- 
dimensional combined thickness of states 
on the retaining photon vitality in direct-gap 
heterostructures with §GaAs/AlGaAs 
quantum wells (d=14 nm) beneath the 
activity of a quantizing attractive field. 
Here, the sum of acceptance of the 
quantizing attractive field is 9 T and plots of 
NZg(hv, E2s(B,T,d,Nf",nz)) are made 
for temperatures of 4 K, 20 K, 40 K, 60K, 
77 K. It can be seen from Fig.3 that with 
expanding temperature, the sharp crests of 
the Landau levels start to smooth out, and 
at adequately tall temperatures the 
discrete vitality densities of states turn into 
nonstop vitality spectra. These comes 
about were gotten for a steady quantum 
well thickness and attractive field. 
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Fig.2. Dependence of the two-dimensional combined density of states on the 
absorbing photon energy in direct-gap heterostructures with GaAs/AlGaAs 
quantum wells (d=14 nm) at a temperature T=4 K and a quantizing magnetic field 
B=9 T 


With expanding temperature, the 
sharp crests of the Landau levels of charge 
carriers start to smooth out (Fig.3) and at 
kT = hwé"steadily vanish. Additionally, at 
adequately tall temperatures kT > hw¢” 
NZ (hv, E29 (B,T,d,Nf",nz)) they turn 
into a persistent combined thickness of 
states of the quantum well and there will be 
no feel the impact of a quantizing attractive 
field. In expansion, as the temperature 
increments, the sharp crests within the 
Landau levels of charge carriers, due to the 
quantization of the energy levels of 
electrons and gaps within the permitted 
quantum well, steadily smooth out. This 
leads to the reality that at the temperature 
T=40 K, kT=3,5-10°, kT ~ hw” discrete 
Landau levels of quantum well charge 
carriers gotten to be invisible. At a 
temperature of 77 K, the discrete Landau 
levels within the permitted band of the 
GaAs/AlGaAs quantum well are nearly 
imperceptible and coincide with the two- 
dimensional combined thickness of states 
within the nonappearance of a magnetic 
field. Consequently, the two-dimensional 


combined thickness of states within the 
conduction band and within the valence 
band of the quantum well are watched at 
temperatures kT < hwé”. Beginning from 
temperatures of the arrange of 
0.5kT ~hw6”, the — two-dimensional 
combined densities of states due to Landau 
quantization within the permitted band of 
the quantum well are not watched. 

In this case, the measurements give a 
continuous spectrum of the two- 
dimensional combined density of states. 
Changing the cyclotron frequency of the 
magnetic field wé”’ changes the energy 
distance between discrete Landau levels of 
charge carriers in the quantum well (Fig.4). 
On Fig.4 shows graphs of the two- 
dimensional combined density of states in 
direct-gap heterostructures with 
GaAs/AlGaAs quantum wells (d=14 nm) at 
various magnetic fields B=9 T and 12 T. As 
can be seen from these figures, with an 
increase in the induction of the quantizing 
magnetic field, we obtain a change in the 
discrete peaks of the Landau levels of 
charge carriers. 
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Fig.3. Effects of temperature on the dependence of the two-dimensional 
combined density of states on the absorbing photon energy in direct-gap 
heterostructures with GaAs/AlGaAs quantum wells (d=14 nm) under the 
influence of a quantizing magnetic field B=9 T 
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Fig.4. Influence of a quantizing magnetic field on the dependence of the two- 

dimensional combined density of states upon absorption of photon energy in 

direct-gap heterostructures with GaAs/AlGaAs (d=14 nm) quantum wells at a 
temperature of T=4K 


As is shown from work [29], the 
impact of a quantizing magnetic field on 
two-dimensional electron systems will 
illustrate exceptionally curiously physical 
properties emerging from the quantum 
imprisonment of charge carriers in a 
quantum well. Since of this quantum 
imperative, the 2D combined thickness of 
states of charge carriers in a quantum well 
shows Van Hove singularities, where within 
the case of an perfect unbounded zero- 
dimensional cross section (quantum dab), 
the combined thickness of states tends to 
boundlessness for well-defined vitality 


values. Restricting a expansive number of 
2D combined densities of states to a single 
vitality esteem leads to striking physical 
properties such as greatly tall magneto- 
optical assimilation, expanded 
thermoelectric control, quantized electronic 
conductivity, etc. Applications based on 
these properties seem lead to imperative 
unused nanotechnological gadgets and 
optoelectronic devices. 

In particular, in work [80], two- 
dimensional combined densities of states 
of heterostructures based on_= an 
InGaN/GaN quantum well with different 
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radiation wavelengths (violet, blue, and 
green) operating at different currents were 
studied. The results show that the blue shift 
of the emission with increasing current is 
associated with a change in the two- 
dimensional combined density of states. In 
this work, the dependence of the two- 
dimensional combined density of states of 
the InGaN/GaN quantum well on the 
absorbing photon energy in the absence of 
a magnetic field (B=0) and at temperatures 
T=300 K (Fig.5) was obtained. Here, the 
band gap of the InGaN/GaN quantum well 
is Eg(0)=3.2 eV, and the thickness of the 
quantum well is d=10 nm. 

Now, let's apply the proposed model 
to the InGaN/GaN material. Fig.6 shows 
the influence of the quantizing magnetic 
field on the dependence of the two- 
dimensional combined density of states of 
the InGaN/GaN quantum well on the 
energy-absorbing photon at _ different 
temperatures. Here, B=10 T, T=300 K, 77 
K and 5 K. Figures 5 and 6 show similar 
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results with and without a magnetic field at 
room temperature. At room temperature, 
the influence of the magnetic field is not felt 
when the photon energy of the two- 
dimensional combined density of states is 
absorbed, since kT > hw,. The combined 
density of states behaves as if there is no 
magnetic field. 

Discussion. It follows from this that 
the proposed model obeys certain laws, 
and this indicates the correctness of the 
model. 

Using equation (9), one can observe 
oscillations of the two-dimensional 
combined density of states (6) at different 
low temperatures. Also, a new analytical 
expression (the proposed new model) 
allows one to obtain the results of changes 
in the thickness of the quantum well 
associated with the combined density of 
states. This leads to a theoretical analysis 
of a number of experimental data. 
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Fig.5. Dependence of the two-dimensional combined density of states on the 
energy-absorbing photon in direct-gap heterostructures based on an 
InGaN/GaN quantum well in the presence of a magnetic field and at room 
temperature [30] 
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Fig.6. Influence of temperature and quantizing magnetic field on the two- 
dimensional combined density of states in direct-gap heterostructures based 


on the InGaN/GaN quantum well. Calculated using the model 


Conclusion. Based on the work carried out, the following conclusions can be 
drawn: An analytical expression is obtained for the oscillations of the two-dimensional 
combined density of states in the allowed band of a quantum well under the action of a 
quantizing magnetic field. A new model has been developed for calculating the effect of 
a quantizing magnetic field on the temperature dependence of the two-dimensional 
combined density of states in direct-gap heterostructures with quantum wells. The 
temperature dependence of the oscillations of the two-dimensional combined density of 
states of the quantum well is explained by the thermal smearing of the Gaussian 
distribution function in a strong magnetic field. Based on the proposed new models, the 
Landau levels of charge carriers in a direct-gap quantum well are determined in a wide 
temperature range. The experimental results were interpreted using the oscillations of the 
combined density of states of the quantum well in a quantizing magnetic field. The 
calculation results were compared with experimental results obtained for heterostructures 
based on an InGaN/GaN quantum well in a quantizing magnetic field at various 
temperatures. 
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Abstract: 

Objective. We know that we have been using asynchronous motors, which are widely used in the 
industry and production of the world and in our country, and despite a number of advantages of this type of 
motor, there are also enough disadvantages. In order to eliminate these shortcomings, the aim of the article 
is to reduce the rapid burning of the asynchronous motor by adding an additional sensitive element to the 
stator slot of the asynchronous motor. and in order to prevent premature failure, the recommended method 
is effective enough to increase energy consumption and service life. It is known that the main reasons for 
the failure of the motor are the asymmetry of the electrical parameters in the motor, the increase in 
temperature and the reduction of energy consumption. In order to prevent the negative consequences of 
the motor, current transformers serve to further increase the efficiency of the device and to detect and 
protect the motor's bad condition in advance. 

Results. The values based on the results obtained by the voltage signal from the stator of the 
asynchronous motor were calculated, and the results were compared with the previous scientific works of 
our Republic and international scientists, studied by the authors and presented in the review of the literature. 

Conclusion.Today, there are various methods of controlling and controlling electric motors. The 
method we recommended and tested in practice is the most modern, high-precision, fast and compact, and 
gives positive results in controlling and controlling motors used in the industrial production and national 
economy of our country. 

Keywords: Magnetic driving force, voltage, current, output voltage, contact, circuit, converter, 
asymmetry 


Introduction. Today, the demand for 
electricity is day-to-day energy production, 


to control the main power consumption. To 
do this, the reactive power of the aschron 


which means the production of renewable | motor is controlled, the reactive energy 


energy sources, construction 
modernization and the provision of quality 
and uninterrupted electricity generation. is 
required. part is one of the most issues. 

It is seen that the power of our 
republic in this country, which has industrial 
production and production capacity, is 
produced by renewable energy sources. 
We know that power transformers and 
induction motors consume electricity. 
Based on induction motors, it is important 


path, safety and control, the production and 
control of various current converters, a 
series of devices and production of re- 
power and counting signals, such as 
current transformers, magnetic - galvanic 
converters, thermocouples, pyrometers, 
hall sensors, analyzers, contact and non- 
contact current converters, etc. 

Analyzes of current constructors and 
sensors were performed and results were 
obtained. 
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1. Communication converters - due to 
their relatively large mass and power 
consumption and_ past _ operational 
reliability, Compared to the absence of 
power to power sources, they are used as 
current converters for asynchronous motor 
reactive power and control systems. This 
creates a number of dangers and 
inconveniences. 

2. Magneto-galvanic converters - the 
power consumption of our main consumer 
asynchronous motor cannot be _ fully 
operated. 


3. Electromechanical measuring 
sensors - the errors are high power 
consumption and uneven shape, the 
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current transformer is connected in series 
to the consumer, there is a common size. 

4. The output current values of 
current transformers are 1 A and 5 A. 
Current transformers have three main parts 
- the primary winding, the magnetic circuit 
and the secondary winding. They are signal 
conversion, and file errors are checked for 
accuracy based on the direct origin of the 
recording. 

Method. The main part. Based on the 
above analysis, we propose a current-to- 
voltage converter to monitor and control the 
active and reactive power consumption of 
asynchronous motors, which are the main 
consumers of renewable energy sources, 
and is shown in Figure 1. 


Figure 1 


In the figure, we have placed a sensor 
element between the stator blades of an 
asynchronous motor that consumes 
alternating current, and we have given a 
diagram of its internal view and a 
schematic view of the sensor element. 1 - 
fixed part - stator, 2 - stator windings, 3 - 
measuring sensitive element, 4 - insulating 
wedge, 5 - rotating part of the rotor, 6 - rotor 
windings, 7 - ammeter, 8 - voltmeter, 9-10 - 
sensitive element . 

As can be seen from this figure, the 
primary current IA of one phase of the 


stator winding of an asynchronous motor is 
converted into the secondary voltage Ua in 
the measuring circuit W1, which consists of 
two independent circuits W11 and W112, 
and transmits the received _ signal. 
controller, to the controller We transfer the 
information and allow the controller to 
process the data. When the asynchronous 
motor is connected to the network, the 
output voltage Ua is determined by the 
voltage of one independent measuring 
circuit W11 as follows: 


R 


Iq 
Uas = Ua = U, = (444-7. Wer ae 


Here f is a set of frequencies. 


mn 


Wai - the number of turns of the stator windings of phase A of the asynchronous 


motor 


W11-W2z2 -induction motor measuring tapes. 
Wee - as a result of the current passing through the coil, the main F1 and stray 


magnetic fluxes Fc1 are formed. 
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The main and shunt magnetic fluxes cross the gauge lobes, creating an EMF in the 
coil, and we can look at its formula to find E1. 


1 
Ey = V2nfwi4 anti, 


Uy — “4h 


Ch, =Z41) = ky 


In the figure below, we can see the situation where we obtained the output signal of 
our sensing element when changing the loads on phases 1 and 3 of our 250 kVA 
asynchronous motor under modern laboratory conditions. 


—_ 


Figure 2 


In the picture, we can see the 
laboratory stand and measuring equipment 


In our experimental — current 
transformer, the primary current changes 


of a consumer asynchronous motor device } and the current control of the induction 


from an alternative energy store. 

In our experimental — current 
transformer, the primary current changes 
and the current control of the induction 
motor are generated by the magnetic flux 


motor are generated from the magnetic flux 
of the stator coils based on the magnetic 
flux, two independent sense coil loops 
control the stray magnetic flux between the 
phases through the controller contacts. . 


of the stator coils based on the magnetic | are connected separately and as a result 


flux, two independent sense coil loops 


below we can see the static characteristic 


control the stray magnetic flux between the | of the output voltage of the measuring 


phases through the controller. contacts. 
They are connected separately, and as a 
result, below we can see the static 


sensitive loops. 
Results. We can see the theoretical 
form of the static description of the output 


characteristic of the output voltage of the | currents and the output signal of the 


measuring sensitive loops. 


induction motor obtained in the experiment. 
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Figure 3.1 


Figure 3.2 


3.1,3.2- The figure shows the static characteristic of the output voltage in one phase 
and three phases of the current transformer placed between the stator wedges and the 


insulating wedge of the asynchronous moto 
line. 
U 


pract Ueneor. 


AVA out = U 
pract 


r, the output characteristic is close to a straight 


_ 3,85 — 3,84 


vw — 0 
3.85 100% = 0,2% 


Below we can see the theoretical values and practical results of the appearance of 
the output signals obtained in the caysilab program for the static description of the 


induction motor. 


AU nosim katt = 


Uamaliy 
Discussions. From the obtained 
results, it can be seen that the 


recommended current converter is better 
than the previous ones due to its higher 
accuracy class, reliability, compact form, 
and full and fast delivery of information. 
Conclusion. The power losses of 
currently used motors are increased during 
overloading or after overhaul. Taking into 


AV achiq a AUBchiq +AU cchigq 


0,2 + 0,5 + 0,04 
3 
account that certain asynchronous motors 
are the most common motors, their control 
and management are urgent problems, and 
the proposed method is effective, and our 
current The static characteristic of our 
transformer is linear, so we recommend it 
for its simplicity, precision, compactness 
and other characteristics, and it is suitable 

for the environment of our country. 


100% = 0,7% 
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Abtract. A significant increase in the efficiency of the equipment used is achieved through the 
introduction of modern methods and means of technical diagnostics. Technical diagnostics makes it 
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possible to increase the overhaul life of units and assemblies, prevent the dismantling and disassembly of 
units and individual mechanisms, reduce downtime for technical reasons, reduce the labor intensity of 
maintenance and operating costs, which significantly increases the efficiency of the use of equipment. 
Technical diagnostics makes it possible to control the technical condition of machines during operation and 
predict their service life until the next repair in accordance with the indicators obtained. It allows not only to 
assess the technical condition of the units and assemblies of machines, but also makes it possible to 
determine the volumes and types of necessary work using in-place methods. The main tasks of technical 
diagnostics are: control of the technical condition for compliance with the requirements of technical 
documentation; search for the causes of failure (malfunction); collection of initial data for forecasting the 


technical condition; maintaining machine reliability. 


Keywords: diesel, crankshaft, diagnostics, operation, overhaul, lubrication, cleanliness. 


Introduction. To maintain 
locomotives in working condition, to 
prevent gradual failures due to aging and 
wear of equipment, a smoothly preventive 
system of repairs is needed. It includes a 
set of interrelated provisions and standards 
that determine the organization and 
procedure for the maintenance and repair 
of rolling stock. The advantage of this 
system is the ability to guarantee the 
established resource and safe operation of 
the most important units and parts of the 
diesel locomotive. 


the internal cavities of the crankshaft is 
very important. The crankshaft oil 
channels, in addition to their function of 
supplying oil to friction pairs (crankshaft 
journals and liners), also serve to trap dirt 
particles (in special cavities) that can pass 
through the filter (very small particles) 
using centrifugal force. There were times 
when dirt completely clogged the oil 
channels, and from this, naturally, friction 
pairs began to work dry and quickly failed. 

Oil starvation of the engine leads to 
irreversible consequences - in addition to 


The main disadvantage of the system | penny liners, the crankshaft is damaged. 


is the high level of costs for the production 
of a specified amount of work for a given 
type of maintenance or repair. However, 
despite the large material costs, the use of 


And it often happens that the seizures on 
the crankshaft remain larger than the last 
repair size, and this is the purchase of a 
new expensive part. Oil starvation of the 


a preventive system is advisable to ensure | engine does not mean that there is no oil at 
a high level of safety and guarantee | all, it just wasn’t enough for some parts due 


reliability in terms of serviceability for a 
strictly defined period of operation of the 
locomotive fleet. 


to the low level, low throughput of the 
lubrication system due to clogging or other 
reasons. Not necessarily the entire engine 


Research method. An example of a | does not receive oil - most often there is not 


research method is the malfunctions that 
occur during operation. When overhauling 
the engine, especially after grinding the 
crankshaft, many do not attach importance 
to the cleanliness of the crankshaft oil 
channels, clean them correctly. This 


enough oil ~=in __ individual 
components. 

Consequences of engine oil starvation. 
For example, when the crankshaft rotates, it 
does not come into contact with the liners, there 


is always oil between them, the so-called oil 


engine 


operation is also very important because | wedge. But when there is not enough oil, it 


when grinding the crankshaft to the repair 
size of the liners, abrasive and processing 
products (metal dust) get into the oil 
channels. If after that you do not thoroughly 
rinse the oil channels of the crankshaft, 
then at the first start of the engine, the 
remaining dirt can do a lot of trouble, at 
best, it will simply greatly reduce the life of 
the engine. Therefore, thorough flushing of 


stops flowing to the crankshaft and liners, 
then this oil wedge disappears and the 
shaft begins to rub against the liners and 
the shaft wedges due to friction and the 
resulting temperature increase, but since it 
continues to rotate by inertia, this wedge 
breaks, the more thereby tearing out the 
surface layer of metal from both surfaces. 
The result is an insert in foil, deep scuffs on 
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the crankshaft. If the oil pressure 
methodically gradually begins to decrease 
in the system, that is, it passes through the 
pipeline less, the connecting rod bearings 
of the crankshaft will suffer first of all, since 
they are located the farthest and the oil 
approaches them according to the residual 
principle. One of the most important 
elements of the internal combustion engine 
is the crankshaft. Due to it, energy from fuel 
combustion can be transferred to adjacent 
elements and ensure the rotation of the 
wheels. Responsible for reducing friction 
losses and preventing the wedge of parts 
at the point of contact of the crankshaft with 
the engine block bed (main bearings) and 
piston rods (rod bearings). 

¢ Indigenous. Such liners are 
located between the shaft itself and the 
places where it passes through the engine 
housing; 

¢ Connecting rod. They are installed 
between the connecting rods and the 
crankshaft journals. 

Results. One of the important tasks is 
to improve the diagnostic method of the 
crankshaft. D49 diesels were used in 
diagnostics. A thermal sensor is installed 
on the connecting rod and root joints of the 
crankshaft. The oil has protection against 
this, but it does not signal a crankshaft 
failure. Thermosensor DS18B20 is used for 
this. Basic functional options DS18B20 is a 
temperature converter. The resolution of 
the temperature converter can be changed 
by the user and consists of 9, 10, 11, or 12 
bits, corresponding to 0.5 °C, 0.25 °C, 
0.125 °C, and 0.0625 °C, respectively. 


O12 


| ISSN 2181-8622 


Resolution is set to 12-bit by default. In the 
initial state, the DS18B20 is in a dormant 
state (in an inactive state). To start 
temperature measurement and 
conversion, the master must issue the start 
temperature conversion command [0x44]. 
After conversion, the received data is 
stored in a 2-byte register temperature in 
RAM, and the DS18B20 returns to the 
inactive state. If the DS18B20 is switched 
on with external power, the master can 
control the temperature conversion (after 
command [0x44]) according to the bus 
status. The DS18B20 will generate 
(response to the read time slot from the 
controller) logic "0" when a temperature 
conversion occurs. And a logical "1" when 
the conversion is done. If the DS18B20 is 
enabled with parasitic power, _ this 
notification technology cannot be used 
because the bus must be driven high 
(supply voltage) for the duration of the 
temperature conversion. In this case, the 
control device must independently control 
the conversion time. The DS18B20 
temperature output is calibrated in degrees 
Celsius. The temperature data is stored as 
a 16-bit signed number. The flag (S) bits 
indicate whether the temperature is 
positive or negative: for positive numbers, 
S = 0, and for negative numbers, S = 1. If 
the DS18B20 is configured to convert 12- 
bit resolution, then all bits in the 
temperature register will contain valid data. 
For 11-bit resolution, bit 0 is undefined. For 
10-bit resolution, bits 1 and O are 
undefined, and for 9-bit resolution 2, 1 and 
0 are undefined. 
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Figure 1. DS18B20 Mounting Tool and Signal Processing via Microcontroller 


Conclusion. The — thermosensor 
DS18B20 is installed on the crankcase 
cover, aS aé result, it reports the 
temperature of the coolant coming out of 
the crankshaft. The signal from the sensor 
is sent to the microcontroller, as a result of 
which the signal is processed and 
displayed as a number. This makes it 
possible to diagnose the crankshaft of 
diesels. As a result, a diagnosis is made, 
the bearings are checked, the oil channels 
are inspected, or the high-pressure fuel 
pumps are inspected and their technical 
standards are checked. To extend the life 
of the crankshaft, change the oil in a timely 
manner, choose high-quality oil filters and 
change them at the same time as changing 
the oil. Periodically carry out a visual 


inspection for diesel oil leakage, to prevent 
engine overheating. Monitor the condition 
of the cylinder cover to prevent water and 
fuel from getting into the diesel oil. 
DS18B20 it was found that the work on the 
creation of methods and means of 
technical diagnostics should be carried out 
in the direction of reducing labor intensity, 
improving the quality and efficiency of the 
obtained diagnostic information about the 
technical condition of the object being 
diagnosed. It is advisable to create 
diagnostic systems taking into account the 
modular basis, since it becomes possible to 
create additional functions and diagnostic 
capabilities by introducing an additional 
module into the system. 
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Abstract. The new stream encryption algorithm (NSA-New Stream Algorithm) is proposed in this 
work. The input parameters are considered a 128-bit secret key and 128-bit initialization vectors in the new 
algorithm. A 64-bit line is generated in each round as the output value. The architecture of the algorithm is 
particularly suitable for efficient hardware implementations, together with this, this algorithm is also suitable 
for software implementation. On the other hand, the security was evaluated for resynchronization attack, 
related key attack, and attack methods on the basis of linear correlation of the output sequence. Analysis 
confirms that this algorithm is a secure stream encryption algorithm. 

Keywords. Linear Feedback Shift Registers (LFSR), Output Sequence Randomization, 
Resynchronization Attack, Related Key Attack, Linear Crypto analysis, Differential Crypto analysis, Integral 


Crypto analysis 


Introduction. Several approaches to 
the design of pseudo-random number 
generators which can be used in stream 
encryption algorithms are known from the 
literatures. One of the popular approach is 
based on Linear Feedback Shift Registers 
(LFSR). They are suitable for very compact 
hardware applications and provide good 
randomness. However, due to_ their 
linearity and approximation, they cannot be 
used in pure forms. Several techniques 
have been developed in order to ensure 
their security, such as a combination 
generator, nonlinear filtering, and clock 
control. Numerous researches have been 
conducted to ensure the safety of these 
schemes. However, generators which are 
created on the basis of LFSR are not 
suitable for effective software 
implementation of algorithms which are 
developed on the basis of them. 

On the other hand, software-oriented 
stream ciphers seem to be _ custom- 


Markings: 

K -secret key; 

I -initialization vector; 
Ko-thefirst 64 bits of the key; 


designed, and we don't have the proper 
tools to evaluate them. The most important 
criterion is considered to check for 
deviations from randomness. 

The algorithm made for security 
reasons is evaluated for its tolerance 
against resynchronization attacks and 
related key attacks. 

In addition, the linear correlation of 
the output sequence was calculated.As a 
result, it was concluded that this algorithm 
is areliable and effective cryptographic tool 
which can be used to provide encryption 
and message authentication. 

From this point of view, the 
development of new stream encryption 
algorithms on the basis of a new approach 
is considered one of the actual researches. 

The main part. The following new 
streamen cryption algorithm is proposed by 
analyzing existing stream encryption 
algorithms and generators, 
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K,-thesecond 64-bits part of the key; 

[)—-thefirst 64-bits part of the initialization vector; 
[,-thesecond 64-bits part of the initialization vector; 

x —length 64 bits array; 

Ap, A,, A2—Status arrays with a length of 64 bits; 

b — 16 (bo, by, ..., bys) buffer arrays with a length of 64 bits; 
T —update function; 

p —mixing (updating the state of arrays) function; 

F —non-linear function in the mixing function; 

A —update function of bbuffer value; 

Co, C1, Cz, C3, C4 - constant numbers (constant values); 
S - non-linear reflection (byte replacement - block); 

M - linear reflection (matrix multiplication); 

L -byte swapping function. 


Input information: 

Plain text: 64 bits; 

Private key: 128 bits; 
Initialization vector (I): 128 bits; 
T -update function: 


(as, pe) = T(a’, b‘) = (p(a', b‘),Aa(a‘, b*)) 


Figure 1. The schematic view of T - update function 


p —mixing function: 
att _ a GC, 
a) = QMe@rca?, be? « 15)OC, 
a) = dM @rca®, bo « 15)@C, 


a 
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(t) (t) (t) 
a) 


be <<<15 


Co +b Cy +h Cy mvan 


v v v 
(t+1) (t+1) (t+1) 
ay a; a; 


(t) 
byo 


Figure 2. The schematic view of the p —mixing 
function 


F function: 


F(a}, 0) = L(M(S(a;{®o))) 


4—— buffer 


Figure 3. The schematic view of the F function 


L function: 

L(X 0, X4, X21 %X3,X 4, Xs, X6,X7) = X4||%X5|1X2||%3 | 1X01 1X11 1X6 |7, 

A, function 

be = ai @Cy 
bi” = ay SP) F (bis, OBC, 
bt3* = a5 @ ab @bi, O F (bj4, 0) OC, 
big’ = af ® af © ab @b},, Obi. @ F (bi41, 0) OCS 
i= 12,11, «0, 

S non-linear reflection: 

[fc, ee, dd, 11, cf, 6e, 31, 16, fo, c4, fa, da, 23, c5, 4, 4d, e9, 77, f0, db, 93, 2e, 99, 
ba, 17, 36, f1, bb, 14, cd, 5f, c1, f9, 18, 65, 5a, e2, 5c, ef, 21, 81, 1c, 3c, 42, 8b, 1, 8e, 4f, 
5, 84, 2, ae, e3, 6a, 8f, a0, 6, b, ed, 98, 7f, d4, d3, 1f, eb, 34, 2c, 51, ea, c8, 48, ab, f2, 
2a, 68, a2, fd, 3a, ce, cc, b5, 70, e, 56, 8, c, 76, 12, bf, 72, 138, 47, 9c, b7, 5d, 87, 15, al, 
96, 29, 10, 7b, 9a, c7, f3, 91, 78, 6f, 9d, Ye, b2, b1, 32, 75, 19, 3d, ff, 35, 8a, Ze, 6d, 54, 
c6, 80, c3, bd, d, 57, df, f5, 24, a9, 3e, a8, 43, c9, d7, 79, d6, f6, 7c, 22, b9, 3, e0, f, ec, 
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de, 7a, 94, b0, bc, dc, e8, 28, 50, 4e, 33, a, 4a, a7, 97, 60, 73, 1e, 0, 62, 44, 1a, b8, 38, 
82, 64, Of, 26, 41, ad, 45, 46, 92, 27, 5e, 55, 2f, 8c, a3, a5, 7d, 69, d5, 95, 3b, 7, 58, b3, 
40, 86, ac, 1d, f7, 30, 37, 6b, e4, 88, d9, e7, 89, e1, 1b, 83, 49, 4c, 3f, f8, fe, 8d, 53, aa, 
90, ca, d8, 85, 61, 20, 71, 67, a4, 2d, 2b, 9, 5b, cb, 9b, 25, dO, be, e5, 6c, 52, 59, a6, 74, 
d2, e6, f4, b4, cO, d1, 66, af, c2, 39, 4b, 63, b6]. 

Constants: 

Co =0x6a09e667f3bcc908, 

C,, =0xbb67ae8584caa73b, 

Cz =0x3c6ef372fe94f82b, 

Cz =0xa54ff53a5fi d36f1 , 

C, =0x510e527fade682d1. 

M line arreflection: 

This reflection represents a 32-bit MDS matrix multiplication operation in the 


Rijndael algorithm. (FB), X1,X2)X3) and (Yo, ¥, Y2, ¥3) represent the input and output 
matrices of the reflection: 
Vo = 0x02 + xp G0x03 - x, B 0x01 - x2 G0x01 « Xz, 
Vz, = 0x01 + xp B0x02 « x, 8 0x03 « x,G0x01 « x3 
yz = 0x01: x9 G0x01 - x, B 0x02 « x, G0x03 - x3 
y3 = 0x03 + xp G0x01 - x, B 0x01 « x, G0x02 « x3 
Initialization. The initialization process consists of 3 steps. In the first step, the 
arrays of b buffer is initialized using the K key, and in the second step, the buffer arrays 
Of Ap, Aj, Az State is initialized using J initialization vector. In the third step, the internal 
state arrays are mixed. 
Step 1:The 128-bit key is expanded to 192 bits and dg, a,, Aazwritten to state arrays: 
#4 = Ko, ai? = Ky, a? = (Ky & 11) @(K, > 11)OG, 
Here, tg indicates that the initialization processs has started. 
After that, the values on the left side of af are shuffled using the p — shuffle function. 
a5 is placed into the array buffer as follows: 
bys-i = (p'** (a), 0))o 
here p'p denotes the i — iteration of the function. p(a, 0) means that the values in 
the b buffer are not used at this stage. 
Step 2: In this step, a(K) = p?°(a(K, J), 0)state arrays and J- initialization vector 
are required. / -the initialization vector is added to the a state arrays as follows: 
a(K,1)y = a(K) op Blo BC, , 
a(K, 1), = a(K), 8h, 0C,, 
a(K,!)2 = a(K)2®8Up «&€ 11) 8, >> 11) 8C, 
astate arrays are mixed 16 times by repeating the p function Then this process can 
be expressed as p'°(a(K, !), 0). 
Step 3. In the last step, the T update function is repeated 16 times. This process 
can be described as follows: 
a) = T1(p'6(a(K, 1), 0), b(K)) 
Here, b(K) is a K key-initialized array buffer. 
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After initialization, the algorithm generates 64-bit random numbers and changes the 
internal state in each iteration. The output of cycle is taken as Output{[t], the output vector 


is defined as follows: 


exit|t|= 


a 


In other words, the algorithm outputs the rightmost 64 bits of the astate arrays each 
time. After that, step 3 of the initialization process is performed again. 
The steps from initialization to random number generation are shown in Table 1: 


Table 1. 
Representation of the algorithm process in a tabular form 
t round process input output 
-49 Input the key - 
-48, ..., -33 Mixing by using - - 
Initialization function P 
-32 Input IV 
Poly see; 16 Mixing by using 3 
function P 
“AD, acieg Mixing by using ; 
function 
Generation ofa _ 1.... Mixing and output - output/t] 
byte array 
Evaluation results of the NSA | the initialization vector and the output 


algorithm to cryptanalysis methods. The 
security of an algorithm depends on the 
relationship between the input and output 
bits (or the relationship between the output 
bits). The internal state complete key 
selection attack, or attacks that facilitate 
the complete key selection attack applied 
to stream encryption algorithms, exploit 
some of these relationships and predict the 
internal state. It is assumed that the parser 
can observe some deviation between input 
and output bits (or only between output 
bits) and obtain information about the 
internal state, even if it cannot do so. This 
stems from the philosophy that it should be 
impossible to predict the output sequence 
of a secure pseu-dorandom number 
generator. Theafore mentioned 
relationships are divided into three cases: 
Randomization of the output 
sequence. The parser observes changes 
in the output sequence by changing the 
secret key and the initialization vector. 
Resynchronization attack. The 
parser observes the relationship between 


sequences by changing the secret key. 

Related key attack. The parser 
observes the relationship between the keys 
and the output sequence by changing the 
initialization vector. This attack involves 
tracking the relationship between the keys 
and the initialization vector [7]. 

On the other hand, the exhaustive key 
search requires an average of 2!°7 
computations to find a valid key. The attack 
is considered successful if consumesless 
resources are used than the average of 
2'27 key selections. 

Randomization 
sequence. 

Linearity should be one of the most 
important properties of certain estimation 
methods. Here, "linearity" does not mean 
linear complexity, but rather the maximum 
likelinood of linear combinations of output 
bits. It should be noted that the search for 
a linear combination is similar to the search 
for the best guess for a block cipher and 
uses the evaluation method used in linear 
cryptanalysis [5]. More precisely, this 
algorithm corresponds to the calculation of 


of the output 


sss TT — 
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active S-boxes in line arapproximations to 
estimate the linearity of the output 
sequence. However, applying this method 
to pseudo-random number generators is 
more difficult than applying it to block 
cipher algorithms, since the buffer is 
updated dynamically. Therefore, it is more 
efficient to calculate a lower bound on the 
number of active S-boxes needed for any 
linear approximation than to construct 
actual linear approximations. 

The number of active S-boxes of line 
arapproximation is denoted by AS. The 
maximum linearity probability of the S-box 
of the proposed NSA algorithm is 2-6, so if 
there is not linear approximation with 
AS<22, it can be assumed that the linearity 
of the output sequence of the algorithm is 
small enough. Applying this method to the 
proposed NSA algorithm, the following 
theorem was established: 

Theorem. The linear approximation 
of the NSA algorithm is AS 222. 

The proof of this theorem is given in 
the following. The construction of a linear 
approximation consisting of output units is 
divided into two steps as follows: 

i Construction of 


approximations of p 


linear 
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2. Search for the path containing the 
buffer. 

Construct linear approximations of 
p. Before starting the evaluation, the 


equivalent variants of pare selected for 
ease of analysis. Figure 4 shows the 
modified options of the transformation. The 
F function on the left is marked with a G 
function; These designations are used for 
convenience only. Firstly, F can be moved 
to the left in the next step. Then, the mask 
corresponding to the output unit can accept 
all values, so we divide this part into two 
masks, the output mask is the input mask. 
This transformation is not equivalent in the 
general sense, but it is equivalent in the 
sense that the mask templates do not 
change with the transformation. After that, 
we remove unnecessary links. The right 
side of Figure 4 shows a modified version 
of the pfunction. Then "p" means changed 


p. Note that the number of bindings is 
reduced by two, and the output masks of 
the F- and G-functions come directly from 
the "input" and "output" masks that the 
parser can choose. 


Figure 4. The modified version of the function 
p 
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Figure 4 shows some import ant 
paths of p . Only the five paths shown there 
ensure that the number of active S-boxes 
is greater than five. The grid number of the 
matrix M is defined by Min,+9(Wy(x) + 
Wi(M,,)), here wy(x) is the Hamming 
weight per byte of x[1]. The grid number of 
the linear transformation is an important 
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property for the diffusion properties of the 
block cipher. 

But the number of grids of matrix M 
for PTSG does not guarantee a lower 
bound on the number of active S-boxes for 
linear approximation, even if it contains 
several active F-functions. This property is 
very different from that of block ciphers. 


e) 
Figure 4. The linear approximations of a function 
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The NSA is linear path of the 
algorithm. Next, a path is searched that 
contains a buffer that gives a linear 
approximation of only the output bits. For 
PTSGs, the parser can track any number of 
rounds. Thus, a linear approximation can 
be constructed with the output of any 
round. In addition, some _ linear 
approximations may miss intermediate p 
function, which means that more rounds 
can be observed and the deviation 
increased. This feature makes sit difficult to 
search all paths. 

The first and last rounds of the path 
can be marked t,and t,. The mask which 
is done XOR to the data from state a to 
buffer b is defined as '(D)(t) . In addition, 
an active F —function can be defined as 1, 
and F —function close to zero as 0. For 
example, if F —function is active, but the 
G —function is not active in the t —period, 
this is defined as a ['(a) = (1,0) 
state. 

First of all, we need to pay special 
attention to the first and last stage of the 
road. The value of the input mask for all 
units of the buffer and their state is equal 
to zero in the first round, and only the mask 
of the output unit Chiqish[ty | is active. 
Only two paths, a)and c)cases in Figure 4, 
satisfy this condition. The last round is the 
same as the state a), so the possible paths 
in the round t,are shown only as a)and 
b)states. 

In the next step, the effect of the 
buffer onp is analyzed. The value of 
T(D)is equal to 0 in round tyto round 
tp + 4because all inout masks are equal to 
O for the first round. Also, the access mask 
from the buffer to G function must be 
active, so ['(D)“»*5)is active. Similarly, 
the value of '(D) is equal to 0 in rounds 
t) -5 <t <t,and is active in round 
i,—5 
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if (T(a) ot, T(a)ott+4)) = 
((0,0),(1,1)) is the rounds i114 <is 
4.), it contains more active F —functions in 
the a)or c) category, that’s why it is AS 2 
25. Therefore, it is only necessary to 
consider the case I'(a)“*#t® = 0 for all 
values of i from 1 to 4. Similarly, the mask 
of i in the last round must be I'(a)“o-9) = 
Ofor all values from 1 to 6. According to this 
condition is T(a)“*5) #0. Also, 
T'(a)“o* and I'(a) ois active and the 
value of F'(a)“o-%is equal to 0. So, the 


number of rounds of t, —t,should be 
greater than 14. These results and the 
activity of T'(a)“o-®) indicate 
T(a)“o-®) # (0,0)or T(a)o-7) # 
(0,0). Therefore, it is AS 2 22 in this case. 

Results. Resynchronization and 
related key attack. The resynchronization 
attack [2,6] is the most effective attack 
against PTSGs, so it is appropriate to 
evaluate the NSA algorithm with this 
method as well. The resynchronization 
attack can be used not only against the 
secret key, but also against basic stream 
cipher generators with a shared parameter. 
This is an effective attack if the algorithm is 
very simple to run. Under the assumption 
that the secret key is unchanged (fixed), 
the parser first looks for correlations 
between common parameters and related 
results. If the correlation probability is high, 
it can be used to guess the secret key 
information. For example, linear 
cryptanalysis in the counter mode of block 
ciphersis a type of resynchronization 
attack. The security assessment against 
the related key attack is similar to 
resynchronization by replacing the initial 
vectors with secret keys. 

Differential and linear characteristics 
and integral cryptanalyst [3] options were 
chosen to evaluate the relationship 
between NSA inputs and outputs. Attacks 
against block ciphers using’ these 
properties are known as_ differential 
cryptanalysis [4] and linear cryptanalysis 
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[5]. The design of the NSA algorithm 
generator, especially its functionality, is 
very similar to the design of block ciphers. 
This shows that the above two statistical 
properties are very suitable for estimating 
the relationship between the initialization 
vector [and the corresponding internal 
state. 

The maximum differential and 
linear characteristics of the repetition of 
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pOnly the iteration of p is considered and 
its differential and linear properties are 
evaluated, ignoring the XOR to the buffer 
and output arrays. These evaluation 
methods can be applied similarly to block 
ciphers. 

Table 2 shows the minimum number 
of active functions in all parts of state 
arrays for each attack. 


Table 2. 


The number of active F —functions for linear and differential paths of p 


The number of... 11 12 13 #14 #15 16 #17 #18 #19 #20 21 22 «23 
round 

Differensial or 10 12 12 12 #14 #16 #16 #16 18 20 #20 20 22 
Linear wo 10 12 12 13 #14 #16 #16 17 #=18 #20 20 21 22 


Resynchronization attack tolerance: 
Table 2 shows the relationship between the 
initialization vector | and the a(t)state 
arrays in t — iterations. This means that 
with probability 27128 greater than 23 
iterations of p, the differential and non- 
linear properties. 

When running the NSA algorithm, 
after the initialization vector | is set, only the 
p function is executed 16 times. Then, the 


p function is executed 16 times in the 
compound of the function T. However, the 
buffer affects the differential and linear 
characteristics of the ba state only after the 
9th iteration, namely, 22 iterations after | is 
set. Therefore, due to the above 
characteristics, it can be concluded that it 
is difficult to observe the deviation after t > 
0 iterations. 

On the other hand, Table 2 shows that 
there is some relationship between the 
initialization vector | and some units of the 
corresponding buffer b in round 0. 
However, the differential characteristic is 
that the output is sequenced, and the buffer 
contains more than two buffer units. The 
correlation between these units is too small 
to observe and achieve the desired result. 
Therefore, it is impossible for the parser to 


use this correlation. These properties are 
also relevant for linear cryptanalysis. 

Related Key Attack: Correlation 
between keys and corresponding outputs is 
more difficult to observe than correlation 
between initialization vector and 
corresponding outputs due to the first 
shuffling step. Thus, any security shortage 
was not found using differential and linear 
cryptanalysis. 

Integral cryptanalysis. Due to the 
high byte-oriented structure, some variants 
of the Integral cryptanalysis attack [3] can 
be supported against the NSA algorithm. 
Integral cryptanalysisis currently the most 
successful attack against block ciphers 
with an SPN structure (such as Rijndael, 
AES, Kuznechik). 

Integral cryptanalyst is considered 
against a block cipher is a chosen plain text 
attack in which the parser selects several 
related blocks of plain text, each of which 
usually differs by only one or two bytes. Ifa 
byte contains all values, this selected plain 
text is called the active set. A set is called 
a fully selected set if it contains all variants 
of a byte or two bytes that differ. Because 
of the complete selectivity in the input of a 
nonlinear function, the parser can expect to 
handle the intermediate values to some 
extent. The parser partially determines the 
intermediate value controlled by the cipher 
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text due to the fully selected plain text 
blocks. If the parser can partially determine 
the encryption key, he (or she) can 
distinguish between valid and invalid keys 
from among the possible key variants. 

In stream encryption algorithms, the 
parser must try to choose a different value 
of the key orinitialization vector values to 
perform this attack. Therefore, an Integral 
cryptanalysis attack should be compared to 
a bound key attack or a chosen initialization 
vector attack. 

Bind Key Attack: Initially, the attack 
model needs to be defined. It is assumed 
that the parser does not know the key 
value. In order to obtain full selectivity, the 
parser needs to initialize a set of keys, with 
the selected keys differing only by a portion 
of the key value. According to these 
opinions, the attention is paid to parts 
which are belong to keys, here the keys 
differ by one or two bytes. The attacker 
can't observe anything until a sequence of 
pseudo-random numbers is generated. It is 
necessary to check whether the parser can 
find any feature in the our put sequence 
between a number of iterations. 

Fully selected key set. The set fully 
selected feature is introduced when 
initializing the buffer. We specify the 
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property of the intermediate word in such a 
way that in each round the corresponding 
byte part of the set has a different value. 
For initialization, the passive elements of 
the set is marked with O which the value is 
constant. We also introduce the weakest 
"balanced" property which we mark with ®, 
that is, the sum of all values of the 
corresponding element of the entire set of 
XOR is equal to zero. If the element of the 
set is neither active, nor passive, nor 
balanced, namely, uncontrollable, it is 
marked with the +. If the word triple 
(A, B, C) has the properties A, O and © for 
words A,B,C, then it is defined as, 


(A,B,C)5A4,0,0 or as A 


p p p 
> A,B>O0,C-9. 

Obviously, the most effective element 
for introducing saturation is the last word to 


affect other elements. Therefore, it is 

necessary to analyze the 
p 

situation. Ag, 21, az — (A, 0,0) the 


outcome of the t —round is determined 


with (ag,at,a5). The results of the 
changes in the characteristics of the set are 
given in Table 3. 


Table 3. 


Changes in the properties of a set of elements at intermediate values 


Intermediate values 


Properties of elements 


(ap, a7, @2) 
(a9, aj, a3) 
(a9, at, a3) 
(a9, ay, a3) 
(ag, at, a3) 
(ap, a7, a3) 


(ap*, az", a3") 


(A, 0,0) 


So, the initial values of the buffer b;will have the following properties depending on 


the index I: 
Or1=1514 
p Ait = 13,12 
VO =11 (1) 


* :1= 10,9,8,...,0 
It should be noted that the properties 
in (1) do not mean that the parser can 


control intermediate values upto b,,. In 
fact, b,,can be represented by other buffer 


Vol 8, Issue 1 


155 


www.niet.uz 


values and the evaluation of F —function 
(non-linear buffer relations mentioned 
above). However, due to the randomness 
in the iterations after the initialization vector 
is introduced, this feature is eliminated 
before the output sequence is produced. 
Therefore, it can be considered that an 
appropriate key attack based on the 
Integral cryptanalysis method does not 
pose any threat to the NSA algorithm. 
Resynchronization Attack: This attack 
may be more practical than cryptanalysis 
based on key selection above. However, 
the Initialization Vector does not insert any 
values into the buffer until 16 iterations of 
shuffling are complete. Given the number 
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of controlled rounds specified above, 16 
iterations are sufficient to eliminate the 
complete selectivity feature in the selected 
sets of the shuffling initialization vector. 

Conclusion. A new NSA key stream 
encryption algorithm was proposed in this 
work. NSA is effective for both hardware 
and software implementations. Evaluation 
results of cryptanalytic methods show that 
NSA is resistant to appropriate key-based 
attacks and resynchronization attacks. But 
it is appropriate to evaluate the security of 
NSA using other analysis methods. Further 
studies aim to evaluate the security of this 
algorithm compared to other cryptanalysis 
methods. 
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Abstract: 

Objective. In providing reliable transport service to passengers, it is important to coordinate the 
movement of transport types taking into account the flow of passengers. In the article, the literature on this 
issue is analyzed and tasks for mutual coordination of the movement of transport types are determined 
based on experience. 

Methods. Traffic schedules were analyzed to coordinate the traffic of surface public transport and 
metropolitan routes, types of transport. The main issue is to determine the results of the distribution of the 
total time of the passenger during the journey and the components of this time. 

Results. A general mathematical expression of the arrival time of the passenger at the destination 
is derived. Research was conducted using the expression and the results were analyzed. The indicators of 
the passenger's movement as a pedestrian in reaching his destination and his movements in the transport 
as a passenger were made on the basis of the "Geo Tracker" program. The results of the distribution of the 
total travel time to the passenger's destination and the components of this time were obtained. 

Keywords: Railway, bus, metro, transport infrastructure, transport links, simulation model, transport 
system, station, bus station. 


Introduction. Today, many | development. In particular, based on the 
measures are being implemented to | decision of the President of the Republic of 
improve public transport infrastructure | Uzbekistan Ne. PQ-111 dated February 2, 
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2022, comprehensive development of the 
public transport system of Tashkent city, 
providing quality and safe transport 
services to passengers, improvement of 
transport infrastructure, updating the traffic 
structure with modern buses with all 
amenities, in order to ensure road safety 
and create a comfortable environment for 
pedestrians, important tasks such as the 
organization of traffic links and coordination 
of traffic types have been defined at the 
intersections of surface public transport 
and metropolitan routes and in places with 
high traffic flow.[1] 

The main purpose of the organization 
of transport-crossing connections at the 
intersections of railway, automobile and 
metro lines and in places with high traffic 
flow is to make it easier for passengers to 
transfer from one transport to another, and 
to ensure that they reach their destinations 
on time. Every day, thousands _ of 
passengers from different regions on 
national and international routes visit 
Tashkent city and spread from the station 
to different parts of the city, as soon as the 
visiting passengers (guests) leave the 
station area, they continue their movement 
using the metro, directional buses, private 
cars, directional and non-directional 
vehicles. 

The relevance of the scientific 
research is to ensure that the passengers 
(guests) visiting the city by railway 
transport can reach their destination using 
the city's public transport and to increase 
the attractiveness of public transport. To 
achieve the goal, it is necessary to perform 
the following tasks: [2,3] 

- analysis of the traffic schedule of 
transport types in areas where transport 
types are connected; 

- researching the distribution of 
passenger flow by types of transport in the 
areas where the types of transport are 
contiguous; 

- development of a mathematical 
model of the movement of passengers from 
railway transport to city public transport; 
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- coordinating the movement of 
transport types in areas where transport 
types are connected. 

Literature analysis. Since the 
coordination of rail and bus traffic is related 
to many indicators, different researchers 
have approached the issue in different 
ways. For example, European researchers 
A. B. Zulfadly., B. Syahriah., M. O. 
Marianalar conducted scientific research 
on reducing traffic and creating comfort for 
passengers in the area of the railway 
station. In the study, using the simulation 
method and the methods of manual 
counting of passengers, they developed a 
model for determining and evaluating the 
factors affecting the actions of passengers. 


[4] 

B. Josef, D. Pavel., K. Jaroslav., M. 
Jaroslav studied areas where trains and 
city buses connect. The work focuses on 
the problems that arise during the use of 
buses and trains by passengers from 
railway stations and bus stations. In the 
simulation model developed as a result of 
this research, it is possible to show public 
transport movement times, schedules and 
the organization of their movement in 
accordance with each other (trains and 
buses). [5] 

F. Johansson., A. Peterson., A. 
Tapani focuses on the processes that 
occur in the areas where the movement of 
buses and trains is connected. the study 
presents a simulation model for evaluating 
the conceptual bus terminal operations in 
order to prevent traffic jams in the railway 
station. is based on discrete event 
simulation and allows to describe the 
movement and_ interactions between 
vehicles in terminals. [6] 

A.A.Erofyev and  A.Y.Ribichenok 
created a mathematical model of 
passenger flow at transport nodes. [7] 

Latin American researchers C.E. 
Cortes., V. Burgos and R. Fernandez, the 
factors affecting the traffic flow of buses on 
routes and stopping times at intermediate 
stops, traffic of other types of vehicles on 
the road were analyzed using a 
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microsimulation model. A simulation model 
of the equipment of bus stops, the 
formation of passenger demand for buses, 
the time of buses stopping at the stops, the 
delay times of buses on the route, the 
boarding and disembarking times of 
passengers was developed. [8] 

Asian researchers A. Khattak., A. 
Hussainc conducted a multimodal analysis 
of passenger traffic based on the TCRP 
program. In the study, the problem of 
passenger flow density was optimized by 
studying the congested and non-congested 
conditions, the passenger flow increases 
due to the slow movement of passengers 
in the transition areas from one transport to 
another transport, when getting on or off 
escalators, traffic jams were observed. 
Research shows that the rate of change in 
passenger flow is found to be a major factor 
in passenger congestion.[9] 

Kozlov P.I. developed a criterion for 
comprehensive assessment of passenger 
traffic at transport hubs and station areas. 
[10] 

V.M. Antonova, N.A. Grechishkina, 
N.A. The Kuznetsovs developed a 
simulation model for assessing the level of 
passenger flow loading in the area of metro 
stations using the AnyLogic program. [11] 

In his research, A.|l. Fadeev 
considered the issue of determining the 
optimal composition of rolling stock (small, 
medium and large-capacity buses) suitable 
for the flow of passengers in city public 
transport. 

A.P. Timalsena and others analyzed 
the time of excess loss of passengers in 
traffic jams by mode of transport (bicycle, 
passenger car, buses. of _ different 
capacities). In order to reduce the time 
passengers spend on commuting, they 
concluded that it is necessary to give 
priority to the traffic of vehicles during the 
morning and evening rush hours. 

Among them, scientists of our country 
B.A. Khojayev, G.A. Samatov, S.A. 
Salimov, Sh.A. Botaev, K.B. Nasretdinov, 
L.A. Akhmetova, V.S. Bolonenkova, J.R. 
Qulmuhamedov, K.M. Nazarov, A.A. 
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Nazarov, B.I. Abdullayev and others in the 
field of improving the technology of 
passenger transportation on city bus routes 
, conducted scientific research on creating 
the scientific basis for improving the quality 
of transport services. 

The research conducted by these 
scientists shows that in all these works 
special attention is paid to the quality of 
transport services provided to the 
population and its provision. However, the 
sudden change of indicators affecting the 
quality of transport services provided to the 
population has not been studied enough. In 
addition, in the conducted studies, the 
issues of on-time arrival of passengers on 
city bus routes, travel times of passengers 
in areas where the modes of transport are 
connected, provision of vehicles in 
accordance with the flow of passengers, 
and coordination of the movement of 
modes of transport have not been 
sufficiently considered. 

Methods. In order to solve the above- 
mentioned problems, it is necessary to 
perform the following tasks. 

- determining whether the traffic of the 
city's public transport is compatible with the 
traffic schedule of the railway transport; 

- to study the time of passengers 
getting off the train, the movement of 
passengers from the station area to the bus 
stops (on platforms, corridors); 

- determining which type of transport 


passengers use by conducting 
questionnaires; 
- to study the travel times of 


passengers based on their gender, age 
and capabilities by conducting test studies; 

- it is necessary to study the level of 
coverage of the passenger flow by city 
public transport in the areas where the 
types of transport are connected and to 
consider the issues of providing vehicles in 
accordance with the passenger flow; 

- to study the possibilities of a bus 
station providing service in areas where 
transport modes are connected; 
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- selection and justification of the type 
and number of buses suitable for the flow 
of passengers; 

- to study the level of congestion of 
the street road network in the areas where 
the modes of transport are connected and 
their causes; 

- analysis of passenger flow by days, 
months, years. 

Analyzing the traffic schedule of 
railways, subways, and buses by carrying 
out the specified tasks, their movement is 
coordinated and the efficiency of the 
vehicles is increased. Determining whether 
passengers reach their destination by 
conducting surveys helps to determine 
which type of transport passengers are 
actively using and the trajectory of their 
movement, by analyzing the changes in the 
flow of passengers, it is provided with the 
required capacity, type, direction, 
determining the possibilities of bus depots 
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serving in areas where transport modes are 
connected makes it possible to determine 
the level of provision of vehicles and 
transport costs in the present and in the 
future and by studying the level of loading 
of the street network in the regions where 
the types of transport are connected, it is 
possible to determine the directional 
vehicles, passenger traffic and the factors 
affecting them, in general, the tasks and 
measures specified in this scientific work 
are shown to the passengers serves to 
improve the quality of transport services. 

Results. Based on the above, we 
derive a general expression of the 
passenger's arrival time. If the time spent 
by the passenger to reach the station is 
assumed to be conditionally equal to the 
time spent to reach the destination from the 
station, the expression will have the 
following form: 


Tam = ie ae tq a ts + tur + tttg + typ i taq + ts a > tgay orti 


tp- walking time from home to station 
tag travel time by car 

tp- movement time in the station area 
titk- waiting time for railway transport 
tttq” travel time in railway transport 


typ- travel time from the railway station to the bus stop 


tax- time to wait for the bus 
taq- bus travel time 


t3- walking time from the bus stop to the destination 
>» tgay oti the times spent on re-boarding from one transport to another. 


Research was conducted using the 
analyzed. 

Research results. The test study 
was conducted to determine the time spent 
by the passenger in arriving from 
"Bekabad" district to Odilhojayev street 1, 
Mirabad district. The indicators of the 
passenger's movement as a pedestrian in 
reaching the destination and as a 
passenger in the transport were performed 


above expression and the results were 


on the basis of the modern "Geo Tracker" 
software. In this case, the passenger 
traveled on the Bekobad-Tashkent (South 
Station) electric train and bus routes No. 
62-46. The distribution of the time spent by 
the passenger to reach the destination 
(total 4 hours 15 minutes) is presented in 
Figure 1. 
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Figure 1. Arriving at the passenger's destination identified in the 


test surveythe distribution of 


the time spent on commuting 


From the results of the conducted 
research, it can be seen that a lot of time is 
spent for the passenger to get back on the 
transport. The time it takes for the 
passenger to get back on the transport 
depends on the distance of walking from 
the station area to the stop and the waiting 
time for the transport. 

Conclusion. According to the results 
of the conducted research, the following 
conclusion was reached: 

It is desirable to study the issues of 
coordinating the movement of transport 
types in parts where there is a lot of 
passenger flow. The results of the pilot 
study showed that the time spent on foot by 


the passenger from the station area to the 
bus stop and the time spent waiting for the 
bus at the stop made up 12% of the total 
time. This is a lot. Transportation types are 
implemented by conducting pilot studies of 
traffic schedules, travel times _ of 
passengers and factors influencing them, 
and travel times of passengers based on 
their gender, age, and _ capabilities. 
Coordination of railway and bus traffic is 
related to many indicators, and it is 
necessary to carry out studies to clarify the 
problems and improve them. The solution 
of the identified issues is planned in the 
next scientific researches. 
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Abstract: This article provides analyses after conducting scientific and practical research on 
international and universal standards of cotton fiber. And also, methods, definitions and designations of 
studies are considered, both the class method and the HVI laboratory system. The classification of medium- 
fiber cotton fiber according to American universal standards is considered. 

Keywords: cotton fibre, international standart, result, investigation, analysis, dusty gin, sort, HVI 


laboratory system, index, quality. 


After conducting — scientific and 
practical research on international and 
universal standards of cotton fiber, the 


following terms, definitions and 
designations are used: 
Class method -_ organoleptic 


evaluation of cotton fiber by grade and 
class by comparison with the samples of 
appearance approved in the prescribed 
manner and determination of the staple 
length by laying out the staple manually. 
Instrumentally determine only the index of 
micronaires. The method is used to control 
10% of bales from a batch, but can also be 
used for bale tests. 

HVI (High Volume Instruments) — 
short designation of the name of the 
measuring system for testing high- 
performance cotton fibers in terms of 
length, uniformity in length, strength, 
elongation at break, micronaire, color and 
clogging. 

Appearance samples — samples, 
which are a set of qualitative characteristics 
of cotton fiber in terms of color, presence of 
spots, structure and contamination, typical 
for a particular variety and class of cotton 
fiber, approved in the prescribed manner. 


Samples are made separately for long- 
staple and medium-staple cotton fibers. 

Special application methods - 
traditional instrumental methods for testing 
cotton fiber on a small sample obtained by 
repeated averaging and reducing the mass 
of samples taken from different bales or 
from different places of the tested sample 
of cotton fiber. The methods are 
characterized by high labor intensity and 
duration of testing, low representativeness 
of the test sample, and are not used for the 
purposes of certification of cotton fiber. The 
methods are used in assessing the quality 
of raw cotton, in the work of breeders and 
in the control of technological processes at 
ginneries and textile enterprises. 

Micronaire indicator — Micronare 
(Mic) — characteristic of fineness and 
maturity of cotton fiber, determined by the 
air permeability of a fiber sample (baziz 
3.5-4.9). 

Upper Half Mean Length (UHM) — 
the average length of the longest fibers, 
which are half the length of the fiber under 
test, expressed in inches or mm. 

Staple Length 32-nds (Staple) — the 
length of the fiber, visually determined by 
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the classifier from a staple of parallel fibers 
laid out by him manually, and expressed in 
1/32 of an inch (for example, 1 1/32), or in 
a code equal to the number of intervals of 
1/32, in this example - 33. 

Mean Length (ML) —- the average 
length of all fibers in the sample. 

Uniformity Index (Unf) - a 
characteristic determined by the ratio of the 
average fibers to the upper average length, 
expressed as a percentage. 

Short Fiber Index (SFI) — proportion 
of short fibers in the sample with a length of 
less than 0.5 inches (12.7 mm), expressed 
as a percentage. 

Reflectance (Rd) — The amount of 
color reflected by the surface of the tested 
sample of cotton fiber, expressed as a 
percentage. 

Yellowness (+b) -— the degree of 
yellow component of the color in the test 
sample. 

Trash Code (T) indicator of 
contamination with non-fibrous impurities, 
determined by the area of weed impurities 
per ten. For example, if the proportion of 
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the area of trash is 0.4%, then the Trash 
code is 4. 

Trash Area (Area) — the total area of 
weed particles, determined instrumentally 
on the HVI system by scanning the surface 
of the sample, expressed as a percentage 
of the surface area of the tested part of the 
sample. 

Trash Count (Cnt) — the number of 
individual weed particles in a sample 0.01 
inch (0.25 mm) or larger in diameter. 

Strength (Str) — the strength of the 
cotton fiber, expressed in the HVI 
graduation of the sizing cotton (HVI 
Calibration Cotton), gf/tex. 

Elongation (Elg) — elongation of the 
fiber by the time it breaks on the HVI 
dynamometer, expressed as a percentage. 

In 2016-2022, a new gin machine 
(pPneumo-mechanical gin) was developed 
and manufactured to separate the fiber 
from the seed. We test the obtained fiber 
samples from the research on the HVI 
system according to the_ international 
standard and analyze the data obtained: 


Table 1 


Comparative table on ginning of raw cotton and designation of data according to 
international standards (breeding fiber variety-Porlock-2, 1/1) 


Names and designations according to 
international standards - ISO. 


Data obtained from the 
new pneumo- 


Obtained data from an 
existing saw gin 


Len —Staple Length 32-nds inch, mm. 


1 
2 Unf — Length uniformity index, % 
3. SFI - Short fiber index, % 

4. Mic — Micronaire. 

5 Elg —Elongation, %. 

6 Str —Strength,gf/tex. 


7. Rd — Reflectance, %. 


8. + b — Yellowness. 

9. Trash — Trash Code. 
Cnt -Trash Count. 
Area — Trash Area, %.. 


(4DP-130). mechanical genie. 
The test was carried out on the system HVI 900 — 
SA. 

1.14 1.22 
34.1 36.6 
84.5 84.8 
7.7 5.2 
4.2 4.4 

7.3 7.7 
33.3 34.5 
77.5 79.8 
8.8 6.8 
3.7 6.0 
11 10 

0.8 0.6 


We analyze the designations and comparative data of Table 1. The names and 
designations of quality indicators according to international standards on the HVI 
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laboratory system are given in a very wide range. This can be clearly seen by comparing 
the data between saw and pneumo-mechanical gins. 

In 2009-2019, NamMITI scientists developed and manufactured an innovative, 
industrial machine "Cotton and textile waste ginner for spinning and cotton ginning". 


Table 2 
The obtained samples of fibers from cotton waste are tested in the HVI system 
according to international standards 


Fibers from cotton waste 


Names and designations according Uluk fibers Fibers from the Fibers from the 
to international standards - ISO. efancerd <2 standard - 7 
fe] 
bi The tests were carried out on the HVI system 900-SA 
1. Len—Staple Length 32-nds. 1.08 1.09 1.12 
32.4 32.7 33.5 
2. Unf — Uniformity Index, % 83.1 83.4 82.9 
3. SFI - Short Fiber Index, % 9.6 9.8 11.7 
4. Mic— Micronaire. 4.4 4.6 4.5 
5. Elg —Elongation, %. 5.8 6.8 6.4 
6. Str—Strength, gf/tex. 32.4 34.2 30.6 
7. Rd-Reflectance, %. 64.6 62.8 60.6 
8. +b-— Yellowness. 10.0 9.8 9.8 
9. Trash — Trash code. 5 6 4 
10. Cnt-—Trash Count. 18 20 22 
11. Area —Trash Area, %. 1.8 1.4 1.3 


The requirements for varieties and quality of ginning are determined by standard 
physical samples placed in special classification boxes. Each box contains one variety by 
color and weediness with six cells, reflecting the possible variations in appearance and 
color. 


Table 3 
Classification of medium staple cotton fiber according to international standards 
-ISO 
. Availability of 
Variety Symbol Code standards 
White 

Good Middling tt . ; 

Strict Middling Mid 34 i 

Middling SLM a : 

Strict Low Middling LM 51 ‘ 

Low Middling SGO 61 + 

Strict Good Ordinary GO 74 7 

Good Ordinary BG 81 - 
Below Grades 

Light Spotted GM Lt Sp 12 - 

SM Lt Sp 22 : 

Mid Lt Sp 32 5 

SLM Lt Sp 42 : 

LM Lt Sp 52 : 

SGO Lt Sp 62 : 

BG Lt Sp 82 : 

$$ a a a a rr 
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Good Middling 
Strict Middling 
Middling 
Strict Low Middling 
Low Middling 
Strict Good Ordinary 
Below Grades 


Spotted 
Good Middling GM Sp 13 - 
Strict Middling SM Sp 23 + 
Middling Mid Sp 33 + 
Strict Low Middling SLM Sp 43 + 
Low Middling LM Sp 53 + 
Strict Good Ordinary SGO Sp 63 + 
Below Grades BG Sp 83 : 
Tinged 

Strict Middling oN id msi 
«a: Mid Tg 34 + 

Middling SLM T 44 
Strict Low Middling g - 
+ dtl LM Tg 54 + 

Low Middling BG T 84 
Below Grades g : 

Yellow Stained 

Strict Middling Si = ; 
Middling Mid ¥S 35 ; 
BG YS 85 - 


Below Grades 


According to Table 3, the color of the medium staple cotton fiber should be white. 
Different saturation of yellowness is taken into account when separating cotton fiber into 
groups by color: White, Light Spotted, Spotted, Tinged u Yellow Stained. 


Conclusions. 

1. Use of international standards when conducting research requirement period. 

2. Applying international standards to research is helping drive up fiber prices on 
the Liverpool Exchange. 

3. The Bremen round of testing requires the international standard of Uzbek cotton 
in the analysis of results and related work. 

4. Fiber classification in price differentiation and quotation requires international 
standard. 
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Class method -Today, cotton seeds 
of many breeding varieties are planted on 
the territory of the republic. For example, 
while varieties S 65-24 and Namangan-77 
have been widely planted for more than 35 
years, such breeding varieties as Andijan- 
35, Andijan-36, glossy-1, glossy-2, glossy- 
3, Namangan-34 are relatively new 
varieties. In addition, our breeders create a 
large number of breeding varieties, conduct 
scientific and practical research and 
conduct pilot work. 


Experts of the spinning enterprises of 
the Kalava cotton textile cluster, as well as 
other spinning enterprises, pay more 
attention to such quality indicators as the 
length of cotton fibers (Len - high average 
length), microneedles (microfibre 
maturation and thinness, thickness), as 
well as the percentage of short fibers in 
fibers (SFl-short fiber index). This is a true 
and necessary condition, with special 
emphasis on the optimal state of the 
microneedle, which is 4.0, 4.1, 4.2, 4.3,. 
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Cotton farms, on the other hand, want 
to plant cotton varieties that are primarily 
fertile, resistant to diseases, have a short 
growing season and are low in water.Grief 
in this case is considered quite correct and 
understandable. 

First of all, the production of cotton 
fibers began with the determination of 
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quality indicators in the HVI laboratory 
system in accordance with the International 
Universal ISO Standard. 

According to 10 quality indicators, 
based on a 10-point system, the rating 
position of the fibers of the grade 6-N 
selection was as follows: 


Table 1. 
Fiber rating Selection variety of fibers. Total points awarded under the 
position HVI system. 
1. Glossy-2 91 
2. C 65-24 74 
3. Namangan-77 70 
4. Andijan -35 64 
5. Namangan -34 57 
6. C 82-86 56 


Selection varieties of cotton fibers 
recorded according to this table 1; Quality 
indicators were determined based on the 
international ISO standard such as Len- 
high average fiber length, UNF-longitudinal 


uniformity, SFl-short fiber index, Mic- 
microneedle, Elg-elongation at 
discontinuity,  Str-specific | elongation 


strength, Rd-beam return coefficient, Tb- 
fiber yellowing rate, Trask-impurity code, 
Cnt-amount of impurities, and Area-dirty 
mixing area. 

From the table, it can be seen that the 
newly created glossy-2 selection grade 
was given 1st place in the reting relay due 
to the increased uniformity of the fiber in 
terms of high length and length due to the 
gene nakautized. Despite being a relatively 
old variety, it is seen that the S 65-24 and 
Namangan-77 varieties have not lost their 
former quality indicators. Despite being a 
relatively new Variety, the varieties 
Andijan-35, Namangan-34 and S 82-86 
ranked fourth, fifth and sixth, respectively. 

Scientific and practical research is 
also being carried out in the direction of 
setting ranking positions on other selection 
varieties being planted in the Republic. 

It is known that in the separation of 
fibers and seeds from cotton, that is, in the 
Jinning of cotton, saw gin machines are 


used for medium-fiber cotton, and roller gin 
machines for thin-fiber cotton. 

In existing saw gin machines, Jinned 
cotton fibers were found to be quality 
indicators in the USA HVI_ laboratory 
system according to the 6 different 
selection varieties shown in Table 1. In 
order to study the extent to which 
mechanical damage is caused to the 
natural quality of fiber and seeds in the 
process of cotton ginning, according to the 
6 different selection varieties of cotton 
listed in the table above, fibers from the 
seed were separated by hand without 
mechanical damage, that is, fibers from the 
seed. The separated fibers were tested in 
the HVI laboratory system. The saw was 
compared with the quality of the fibers from 
the Gin machine. 

The comparison table showed that 
the cutting of fibers in the Len-high average 
length on a saw gin machine is on average 
3-5 percent in terms of 6 homogeneous 
selection varieties under consideration. 
This pointer also has a corresponding 
negative effect on the percentage of SFI- 
short fibers in the fiber content. 

In the Arrali jin machine, a condition 
not yet known to science has been 
discovered, that is, the Str-specific 
elongation force of fibers in the raw 
material chamber is decreasing by 2.0-2.4 
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Gs/Tex. It will be necessary to study the 
cause. 

From 2016, work began on the 
creation of a _ fundamentally new 
“Pneumomechanical gin machine” at 
NamlET to separate fibers and seeds from 
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cotton. A small experimental copy of the 
new gin was prepared and scientific and 
practical work was carried out, the fibers 
obtained were tested in the HVI system. 
(Selection variety glossy-2, I/1). 


Table 2. 


The results of the comparison were as follows: 


Fiber HVI is the name and 
designation of quality 
indicators in the laboratory 


Quality indicators of 
fibers that come out 
of the sawed gin. 


Fiber natural 
quality indicators 


Fiber quality from 
the experimental 
machine of the new 


No system. pneumomechanical 
gin 
1 2 3 4 5 
1. Len -Upper Half Mean 1.14 1.22 1.34 
Length. dyuym.mm 28.9 mm 31.0 mm 34.0 mm 
(34.1 mm) (36.6 mm) (40.1 mm) 
2. Unf -Uniformity Index, % 84.51 84.80 85.10 
3. SFI- Short Fiber Index. 7.75 5.2 2.7 
Index of short fibers,% 
4. Mic.- Micronare. 4.6 4.1 4.2 
5. Elg. - Elongation, % 6.89 7.30 7.0 
6. Str -Strength Specific break 33.20 34.30 35.60 
strength, Gs/teks 
7. Rd- Reflectance. Beam 77.03 79.80 82.60 
return coefficient 
8. Tb -Yellowness. 8.86 6.80 8.10 
9. Trash -Trash Code. 3.9 4.0 4.0 
10. Cnt -Trash Count. 10 6 4 
11. Area- Trash Area. % 0.6 0.8 0.4 


It will be possible to conduct a very in- 
depth analysis in accordance with Table 2. 
For example, the state of changes in Len 
fibers of a higher average length indicates 
a much more serious condition. Taking into 
account the fact that the existing saw gin 
serious 


production machine causes 


Duyum 


mechanical damage to the fibers, the 
creation of another new, innovative gin 
production machine becomes extremely 
relevant. 

Len-the change in the diagram of the 
high average length of the fibers: 


20- 


10 1% 


(34.1 mm) 


available sawed 
fibers from gin 


Fibers from the new 
pneumomechanical 
expressive copy 


1 mm) 


Natural quality 
of fibers 


SFI- Short fiber index (%) 
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Available sawed 
fibers from gin 


Fibers from the 
expressive copy 


Natural quality 
indicators of fibers 


of the new 
pneumamechanical gin 


It is Known that the percentage of 
short fibers in fibers is understood to be 
those that are shorter than 0.5 inches (12.7 
mm) in length. Such fibers do not reach in 
the combing machine, that is, these short 
fibers do not reach the spinning machine. 

The fact that the existing saw 
machine cuts the fibers in the machine and 
exceeds the percentage of short fibers 
remains a _ problematic situation. The 
natural quality of the fibers has also been 
proven in studies in which short fibers 
account for about 2.4-2.7% in holti. This 
condition was taken into account in the 
production of high-quality fibers. 

In low-grade fibers, that is, grade IV- 
V fibers, short fibers account for 14-20%. 

In low-grade, i.e., IV-V grade fibers, 
short fibers are 14-20%. 

Innovative projects on achieving high 
quality and high productivity are also being 
prepared in cooperation with cotton farms 
and textile clusters. That is, in order to 
increase the cotton dressing to 70-75 
centners, it will be necessary, first of all, to 
Organize poultry farming on farms, to 
prepare it for humus by rotting manure, and 
to land in early spring. It will be necessary 
that the cotton drip irrigation system is also 
carried out by farms in cooperation with 
clusters. It is also ensured that the benefits 
from poultry and eggs cover much more 
costs, as well as the creation of new jobs. 


Significant work is also being carried 
out by scientists from the Namangan 
Institute of Engineering and Technology in 
order to significantly improve the quality of 
lint obtained during lintering. The main goal 
is to separate and improve the quality of 
down in accordance with the standard 
requirements of Type A (Grade |, Grade Il, 
higher, medium, dirty grade) and Type B 
(Grade |, Grade Il, higher, medium, dirty 
grade). 

First of all, in this direction, a device is 
being tested on a 5 hp linter machine to 
improve the quality of down by cleaning 
pollen on vibrating mesh surfaces. The 
next task was to create a vacuum cleaner 
and a type separation machine. 

The first scientific and practical 
studies on a sharp improvement in the 
quality of down began to give their positive 
result. That is, moles from the dirty class 
are transferred to a higher class. In turn, 
type II switches to fluffy I-NAV. The price of 
torque, which is determined on the stock 
exchange, respectively, also rises sharply. 
Types A and B remain in place. Due to this, 
the length of the fluff does not depend on 
the efficiency of cleaning. 

One of the real scientific and technical 
achievements of recent years at the 
Institute was the creation of a large 
industrial copy of the “device for extracting 
pure spinning fibers from industrial cotton 
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waste”, which received high results. That 
is, in industry, it was possible to obtain an 
additional 5-5.5% of cotton fiber. Currently, 
measures are being taken to 
commercialize innovative devices 
worldwide and in tabular format. 

Conclusion. 1) first of all, it is an 
urgent issue to determine their natural 
quality indicators on the selection varieties 
of cotton in the US HVI laboratory system 
and determine the position of reting. 

2) the creation of the innovative 
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3) the project of obtaining 70-75 
centners of cotton in cooperation with 
farms and cotton textile clusters is 
extremely relevant. 

4) the successful start of innovative 
scientific and practical work in the direction 
of a sharp increase in the quality of fluff 
(lint) is also becoming relevant and 
significant. 

5) the creation of an industrial copy of 
a pure, spinable fiber extraction device 
from industrial cotton waste is important to 


device “creation of a Pneumomechanical | the economy, and its rapid 
gin machine” in relation to the Jinning of | commercialization will be extremely 
cotton in a new way is a huge scientific and | important. 
technical achievement, which is receiving 
high results. 
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Annotation. The article considers a disc friction clutch, a sewing machine drive, the condition for its performance, the 
calculation of axial force, and the wear resistance of a friction pair. In the process of switching on the friction clutch, sliding occurs 
between the parts with which the clutch halves are engaged. It is noted that the adhesion strength in the clutch depends on the 
coefficient of friction and its stability wnen changing the sliding speed, pressure and temperature. 

Keywords: friction clutch, clutch, sliding, shaft, friction forces, coupling half, belt drive, wear resistance, heat resistance, 
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Of the controlled mechanical 
clutches, friction clutches are the most 
common, since they provide smooth 
engagement and disengagement of the 


motion, this slip is absent. During 
overloads, such slipping is possible and, 
therefore, the friction clutch can serve as a 
safety device. In addition, the working 


sewing machine drive shafts [1-4]. Such | principle of the friction clutch is the basis of 


coupling of the shafts is provided by 
frictional forces between the mating parts 
of the coupling half, which can be easily 
adjusted by changing the degree of 
compression of these parts. In the process 


of switching on the friction clutch, sliding | machines 


the sewing machine speed control widely 
used in modern machines. 

Electric drives with friction clutches 
are widely used. Such drives are used in 
sewing machines for general purposes, in 
for performing _ tightening 


occurs between the parts with which the | operations, etc. [5, 6]. 


clutch halves are engaged. With steady 
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Fig.1. Kinematic diagram of the friction clutch of the sewing machine 
drive 
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A schematic diagram of a drive with a 
friction clutch of sewing machines is shown 
in fig. 1. The driving part of the drive is the 
half-coupling 1 with a flywheel, and the 
driven part is the half-coupling 2, sitting on 
the shaft 3. The shaft is placed in the 
bearings of the glass 4, which has the 
possibility of axial movement of the guide 
5. At the right end of the shaft 3, a pulley 6 
is fixed, connected by a belt drive with the 
drive shaft of the sewing machine. A spring 
7 is placed between the cup 4 and the 
frame, which presses the driven part of the 
clutch to the fixed brake ring 8. In the idle 
state, the driven half-clutch is pressed 
against the ring by a spring and cannot 
rotate, and the driving half rotates at a 
constant speed equal to the idle speed of 
the electric motor Wo. To turn on the clutch, 
it is necessary to move the cup 4 together 


Mir=T-K, (Nm) 


Scientific and Technical Journal of NamIET | 


ISSN 2181-8622 


with the half-coupling 2 to the left and press 
it against the leading half-coupling with 
force Q. 

It should be noted that friction 
clutches do not allow shaft misalignment. 
The centering of the coupling halves is 
achieved either by their location on one 
shaft, or by using special centering rings. 

During the inclusion of the friction 
clutch, slippage of the rubbing surfaces is 
inevitable, accompanied by the release of 
heat. Therefore, friction materials used in 
couplings must be wear-resistant and heat- 
resistant [7-10]. The strength of the clutch 
in the clutch depends on the coefficient of 
friction and its stability when changing the 
sliding speed, pressure and temperature. 
The condition of operability, lack of 
slippage of the friction clutch is written as 
follows: 


(1) 


where Miris the moment of friction on the coupling halves; K = 1.25 ... 1.5 - coefficient 


of adhesion reserve; 


M is the torque transmitted by the clutch (the product of M is called the calculated 


torque). 
Friction moment: 


M = fQ> 


(2) 


where f is the coefficient of sliding friction; Q— axial force, N. 


Reduced diameter of friction pairs: 
_ 2D3-p3 
= 2D2—D? 


(3) 


where D and Di: are the outer and inner diameters of the friction surfaces, mm. 
Axial force required to engage the clutch 


Q = 2T fr 


fDre 


(4) 


To reduce the force Q, it is possible to increase the coefficient of friction f, for which 
one disk is lined with an overlay made of friction material, asbo-friction material. Such 
clutches run dry, so these discs are made of cast iron. 

Friction clutch disks are checked for wear resistance according to the condition: 


"(D2 =D2, 

where [P] is the allowable pressure on 
the working surface of the coupling. In 
order for the wear of the discs to be 
sufficiently uniform, they usually take D s 
(1.5... 2) Di. 

The permissible value [p] and the 
values of the friction coefficient f are 
established on the basis of operating 


(5) 


experience, and depend on the material of 
the rubbing surfaces. 

The contact friction force (P), 
according to the molecular mechanical 
theory of friction, is the sum of the adhesive 
and cohesive components. Since the 
interaction of these components is carried 
out on the actual contact area (A), then the 
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specific friction force (T) can be represented 
as a formula: 


T= “ =Ta tT (6) 
where F is the friction force at contact, (N); 
Tq and Tk — adhesive and cohesive components, MPa. 
In this case, the adhesive (t,) component is characterized by the dependencies : 
Ta - To + B20n; 


On = 7 (7) 


Ar 

Ar - actual contact area, (mm*); 

where To are shear stresses independent of normal ones, (MPa); 

B2 is the molecular friction constant; 

On is the design strength of the material, (MPa). 

Based on this, the adhesive component of the friction coefficient (fa) in plastic 
contact can be written as 

 e— an Be = const (8) 

Analysis of the relationship of various parameters, in the aspect of creating a rational 
friction mode, it is possible to use friction discs with a positive hardness gradient (Gn), 
which can be represented as an inequality: 

Gp = an > 0 (10) 

Where dH is the microhardness distribution, (Hv); 

dh is the depth of measurement of the hardness of the material, mm. 

A decrease in the hardness of the | increase its bearing capacity, allowing an 
surface layer under conditions of plastic | increase in the FM resource. However, a 
contact will lead to an increase in the | decrease in specific loads can lead to an 
friction coefficient (£1), facilitating the | increase in slippage, a decrease in the 
formation of the friction surface of friction | friction coefficient, a friction moment of the 
discs with a larger actual contact area and | FM, expressed by dependence (12) anda 
a lower specific friction force, which will | violation of its operation mode: 


My = QfrrRer (1 1) 

where My is the friction moment of a |} gradient of the working surface of the 
fully engaged clutch, (Nm); Rr — friction | friction disc. 
radius, (m); Q is the total axial force of the The general tribological _law, 
disks, (N). presented in the form of expression (8), as 

Thus, from the point of view of FM | applied to the work of FM, shows the 
resource assessment, it is necessary to | feasibility of increasing the adhesive (Fa) 
consider the relationship between the | component and reducing the cohesive (Fx) 
friction coefficient and the hardness | component of the friction force: 


Fry =F, +f, (12) 

where Fir — friction resistance, (N); Faadhesion resistance, (N); Fx - cohesive 
resistance, (N). 

In pairing friction discs, this can be achieved either by increasing the actual contact 
area, or by increasing the load on the compressing discs in the contact zone [11]. The 
most preferable of them is an increase in the actual contact area, which is confirmed by 
the molecular mechanical theory of friction, according to which the friction coefficient is 
described by |.V. Kragelsky [10] in the form of the expression: 
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(13) 


where Q is the normal contact load, N; a2 and B2 are the constants of the friction 


pair under study. 


A rational way to achieve this is to | as a 


modify the friction surface of FM friction 
disks by applying a functional coating by 
friction-mechanical brassing at the stage of 
their manufacture. 
Based on 


the analysis of the 


functional dependence of the 
hardness of friction pairs, the presence of 
lubrication, diffusion of soft materials, load 
on the friction couple and the temperature 
of the surface layer. 

To conduct experimental research, 


tribological system of friction discs with a | we have developed an experimental setup 


positive hardness gradient and 


the | based on the TOYOTA sewing machine 


relationship between the parameters of the | with the preservation of the kinematic and 


friction process, it is possible to represent 


operating modes of the sewing machine. 


the moment of friction of friction discs as a | The general view and block diagram of 


criterion for evaluating one of 
parameters of the friction mode, expressed 


the | which are shown in Figures 2 and 3. 


Fig.2. General view of the sewing machine drive 


For experimental studies, the standard modes of operation of the sewing machine 
were adopted. The frequency of rotation of the main shaft of the electric motor was 3000 
turn/m, with an electric motor power of 0.45 kW. 
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15 


Fig.3. Scheme of the experimental setup for measuring the torque on the drive 
clutch of the sewing machine 

1 — sewing machine drive electric motor. 2 — drive flywheel. 3-driven drive of the 

sewing machine. 4-brake clutch. 5 - rolling bearings for installing the driven shaft. 6 - 

sewing machine drive pulley. 7 — current collectors for strain gauges mounted on the 
driven drive shaft of the friction clutch. 8 slippers on the flywheel drive shaft. 9 — 

friction clutch housing. 10 - bed of the sewing machine. 11-terminals of current 
collectors. 12-bracket for installing current collector terminals. 13 — strain gauge 
amplifier UT-4-1. 14 — analog-to-digital converter LTR-154. 15 — oscilloscope and 
pulse modulator with a timer. 16 — computer 


The ongoing research makes it 
possible to experimentally determine the 
value of the transmitted moment depending 
on the number of friction surfaces and 
various values of the compression force of 
the disks with the redistributed dimensions 
and material of the disks themselves. In 
addition, the results obtained can be 
compared with theoretical calculations and 
experimentally determined the coefficient 
of friction between rubbing surfaces. 

The calculation of an additive criterion 
based on the results of an experimental 
assessment of the change in wear rate, 


temperature and friction torque in the 
interface, taking into account the change in 
the friction mode of the compression sleeve 
and the hardness of the surface layers of 
the friction discs, will allow us to build 
graphical dependencies and _ response 
surfaces, which make it possible to 
determine the optimal combination of the 
average hardness of the interface and 
thereby assess the impact of the proposed 
structural and technological changes on 
the service life of the friction clutch of the 
sewing machine. 
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Abstract: 

Objective. Today, in the process of sewing gauze, the lack of the ability to untie the shuttle thread, 
to ensure its tension evenly, is considered a disadvantage of this shuttle tube design. our goal is to improve 
the new construction of the shuttle bobbin in the sewing machine. 

Methods. The experiment was carried out on sewing machines of ”Shafirkon equatorial” enterprise. 
the structural scheme and working principles of the component tube with elastic bushing and plastic fingers 
were studied. a tube winder with a base, frame, guide wheel, tube, hook mechanism, thread tension 
mechanism and thread trimming mechanism in a sewing machine, along with recommendations for 
improving productivity. 

Results. According to the results, a new effective structure of the component tube was developed. 
based on theoretical studies, a formula was obtained to determine the friction between the winding thread 
and plastic fingers. 

Conclusion.The article provides a structural diagram and the principle of operation of a composite 
bobbin with an elastic sleeve and plastic sticks. An analytical method is given for determining the moment 
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of friction between the unwinding thread and the plastic sticks of the rubber bushing in the sewing machine, 
based on the analysis of the constructed graphical dependencies, the main parameters of the 


recommended bobbin design in the sewing machine. 


Keywords. Sewing machine, bobbin, rubber sleeve, thread, friction, force, moment, plastic stick, 
radius, coefficient, grooves, pitch, stiffness, deformation, pressure, tension. 


Introduction. In double-thread stitch 
sewing machines, the threads that fall into 
the sewing zone have a certain margin. At 
the same time, the bobbin thread is pre- 
wound on the bobbin [1]. 

A well-known — bobbin 
consisting of two round disks 
interconnected by a sleeve [1, 2]. 

The disadvantage of the known 
design is the impossibility of providing a 
uniform tension of the bobbin thread during 
its unwinding in the process of stitching 
materials. When unwinding the thread from 
the bobbin, depending on the location of 
the current turn of the thread with a change 
in the radius of its location, a variable 
unwinding force is required. At the very 
beginning of the unwinding of the thread, 
the coil on the bobbin is located at a large 
radius of the bobbin and therefore a small 
traction force is required to unwind it, and 
when the thread is used up at the very end, 
the radius of the last turns is practically in 
the bobbin at a radius equal to the outer 
radius of the bobbin sleeve. At the same 
time, a large pulling force is required to 
unwind these last turns of thread from the 
bobbin. 

To ensure the uniformity of the 
tension of the shuttle thread during their 
unwinding, that is, when grinding materials, 
the design of the bobbin winder was 
improved [2,3]. 

Bobbin winders for a sewing machine, 
containing a base, a frame, a wired wheel, 
a bobbin, a latch mechanism, a thread 
tension mechanism and a thread cutting 
mechanism, are not reliable in operation 
and have low productivity. 

A bobbin winder for a sewing machine 
containing a base, a frame, a wired wheel, 
a bobbin, a latch mechanism, a thread 
tension mechanism and a_ cutting 
mechanism, while in order to increase 
productivity, the thread tension mechanism 


design, 
rigidly 


is made in the form of a square, one of the 
shelves of which has a thread guide slot, 
and the thread cutting mechanism is made 
in the form of a slider with a striker coming 
out and a hole at the end of the bobbin 
winding [3]. 

The disadvantage of these bobbin 
winders for the sewing machine is the 
complexity of the design and_ the 
impossibility of ensuring uniform tension of 
the bobbin thread when it is unwound 
during the grinding of materials due to the 
lack of ameans of regulating the tension of 
the thread in the bobbin with a gradual 
decrease in the radius of the turns. 

In the design of the sewing machine 
852 class PMZ [4], the bobbin consists of 
two side round disks rigidly connected to 
each other by means of a metal sleeve. 
The defect of this design is also the 
impossibility of ensuring the uniformity of 
the tension of the shuttle thread both during 
their winding and unwinding. 

To ensure the uniform tension of the 
bobbin thread during its winding and 
unwinding from the bobbin, allowing a 
significant reduction in thread breakage 
and an increase in the productivity of the 
machine, improving the design of the 
bobbin equipped with an elastic element. 


[5] 

Methods. Efficient construction of a 
compound bobbin for a sewing machine. 
The essence of the design lies in the fact 
that the bobbin for the sewing machine 
contains two side round disks rigidly 
connected to each other by means of a 
metal sleeve, to which a rubber elastic 
sleeve is put on. Plastic sticks with a certain 
pitch are installed on the surface of the 
rubber bushing. In this case, the stick 
enters the groove of the rubber bushing for 
half the thickness, and the rest (the second 
half of the thickness) protrudes outward 
from the rubber bushing. This allows, in the 
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process of winding the bobbin thread, 
uniform tension in the turns over the entire 
thickness of the wound thread. This is also 
ensured in the process of unwinding the 
thread. 

The design of the bobbin for the 
sewing machine consists of two side round 
disks 1 and 2, rigidly connected to each 
other by means of a metal sleeve 3. A 
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rubber sleeve 4 is put on the sleeve 3, 
which has grooves along the outer surface 
with a certain depth and pitch. Plastic sticks 
5 are installed on the grooves of the rubber 
bushing 4, while part of the sticks 5 
protrude from the surface. Along the edges 
of the rubber sleeve 4 has protruding parts 
6 equal in height to the sticks 5. (Figure 1 
A) 
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Figure.1 A. The rubber sleeve 4 has protruding parts 6 equal in height to the 
sticks 5 


The design works as follows. The 
bobbin thread is wound on a _ rubber 
bushing 4 with plastic sticks 5. At the same 
time, due to the tension of the thread, the 
rubber bushing 4 is deformed. With an 
increase in the number of screws, the 
thickness of the wound thread, the 
deformation of the rubber bushing 
increases. At the end of the winding of the 
thread, the rubber sleeve 4 will be in a 
deformed state. At the same time, with the 
beginning of the operating mode, the 
bobbin thread is unwound gradually, 
cyclically. At the same time, due to the 
exposing force of the deformed rubber 
sleeve 4, by means of plastic sticks 5, the 
thread can be unwound and leads to 
equalization of its tension. Plastic sticks 5 
do not allow the introduction of turns of 
thread into the rubber sleeve 4. By 
choosing the appropriate brand of rubber, 
the parameters of the sticks 5 and the 
rubber sleeve 4, you can provide the 
required modes of winding and unwinding 
the bobbin. 


The design of the bobbin for the 
sewing machine ensures uniform tension of 
the bobbin thread during its winding and 
unwinding, leading to a decrease in thread 
breakage, to an increase in the speed of 
the machine. 

Calculation scheme and method for 
determining the friction between the 
unwinding thread and plastic sticks of the 
rubber bushing of the bobbin. Figure 2 
shows the design scheme of the bobbin to 
determine the moment of friction between 
the thread and the fingers of the bobbin. 
According to the design scheme, the 
circumference of the passage ... through 
the outer surfaces of the sticks 3 bobbins: 

2mR=ak+tk=k(a+t) (1) 
where, a, t- is the width of the plastic 
stick and the distance between ... sticks, k- 
is the number of sticks, from (1) we can 
determine [6,7]: 
k= (2) 
at+t 

At the same time, the thread pressure 

force 1 on the outer surfaces of the plastic 
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sticks is composed of the distributed thread 
pressure force, which depends on the 
thread tension force, as well as the elastic 
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force of the rubber bushing when winding 
on the bobbin. 


Figure.2. Scheme of the interaction of the thread and plastic sticks 


At the same time, due to the relative smallness of the weight of the thread, it can 


write [8,9]: 


P = aklq + cAk 
Fir =fr; Mir =fRP (3) 


where, R is the radius of the outer 
circle passing through the outer surfaces of 
the plastic sticks; C is the stiffness 
coefficient of the rubber bushing, A. is the 
average value of the deformation of the 
rubber bushing, is the length of the plastic 
sticks; q-distributed value of thread 
pressure 1 on plastic sticks 3; Fir is the 
force of friction between the thread 1 and 


6.28 fR 
att 


Mir= (alq + cA) 
Results. Numerical solution and 
analysis of results. Based on the solution of 
the problem, taking into account the given 
parameters of the composite bobbin of the 
sewing machine, their graphic 
dependencies were built. Figure 3 shows 
the graphical dependences of the change 
in the moment of friction between the 
thread and the surfaces of the sticks on 
elastic bases on the change in the 
distributed load due to the change in the 
tension of the thread. An analysis of the 
graphs in Figure. 3 shows that with an 
increase in the distributed load, the plastic 
sticks of the bobbin from the thread wound 
around them in a nonlinear way naturally 


the surface of the stick 3; Mér is the moment 
from the friction force; f is the coefficient of 
friction between the thread and the plastic 
surface. 

Taking into account (2), (3), we obtain 
an expression for determining the moment 
of friction force between thread 1 and 
plastic sticks 3 in the bobbin in the form 
[10]: 


(4) 


increase the moment of friction forces 
between them. Thus, with increasing load 
from 7.1 Ce/mm?2 to 21.5 Ce/mm? at f=0.08, 
the value of Mir increases from 1.54:10°*nm 
to 1.45:10?nm. When the value of the 
coefficient of friction between the thread 
and plastic sticks is 0.15, the value of the 
moment of friction increases from 0.96-10° 
2nm to 3.18-102nm. It should be noted that 
the greater the friction moment Mir between 
the thread and plastic sticks, the more the 
possibility of unwinding the thread in the 
bobbin is reduced. In this case, to unwind 
the thread from the bobbin, some initial 
thread tension is required. 
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0.5 


1-f=0.08; 2-f= 


q.10-4Ce mm? 


0.12; 3-f=0.15 


Figure.3. Graphic dependences of the change in the moment of friction between 
the thread and the surfaces of the sticks on elastic bases on the change in the 
distributed load due to the change in the tension of the thread 


This is especially true when stopping 
and starting the grinding process. With a 
sharp stop of the grinding process at a 
small value of the friction moment Mr, self- 
unwinding of the thread by inertia can 
occur. Therefore, for linvidation, self- 
winding of the thread, as well as 
maintaining the required values of the 
tension of the shuttle thread in the sewing 
machine, the recommended load values 


M,.102Nm 


are q=(1.8+2.2) -10 Ce/mm?, at which Mir = 
(1.8+3.1) -10°nm. 

In this case, the stiffness of the rubber 
base of the bobbin is important. It should be 
noted that the greater the rigidity of the 
rubber bushing of the bobbin, the greater 
the value of Mir between the thread and the 
plastic sticks. Figure 4 presents. From the 
analysis of the constructed graphical 
dependencies in Figure. 4, it was revealed 
that with an increase in the coefficient 


3 
iin 2 
t t t t t + > 


2.0 3.5 


5.0 6.5 C.104Nm 


1-q=7.5 Ce/mm?; 2- q=12 Ce/mm*?; 3- q=15 Ce/mm?; 4- q=18 Ce/mm*?; 
Figure.4. Graphical dependences of the change in the moment of friction 
between the thread and the surface of the sticks on elastic bases on the change 
in the stiffness coefficient of the rubber bushing of the composite bobbin 


The stiffness of the rubber bushing of 
the bobbin at q=7.5 Ce/ mm®?, the Mir value 


increases in linear dimension from 0.35:10° 
2nm to 1.49:10nm. 
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With a load value q=18 Ce/mm? with 
an increasing value of the stiffness 
coefficient of the rubber bushing from 
2.81:10%nm to 6.5:10%n/m the friction 
moment between the thread and the plastic 
sticks increases linearly from 1.07:-10°* nm 
to 2.87:10°@nm. 

To ensure the moment of friction 
between the wound thread and plastic 
sticks within the limits of Mir 2 (1.8+3.1) -10° 
nm, the recommended values of the 
stiffness coefficient of the rubber bushing of 
the bobbin are. C=(5.45+6.65) -10% n/m. 

It is Known that the larger the contact 
area of the thread with plastic sticks, the 
greater the moment from friction forces in 
this kinematic pair [10,11]. In order to 
ensure the required area of contact 
between the thread and plastic sticks, it is 
considered advisable to increase the 
number of sticks, the value of the distance 
between the sticks, or increase the 
reduction width of the sticks at a certain. 
Therefore, it is important to consider 
justified values of the distance “t”. Figure 5 
shows. Graphic dependences of the 
change in the moment of friction between 


Mg.107Nm 
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the thread and plastic sticks on elastic 
bases on the change in the distance 
between adjacent bobbin sticks. 

Discussion. The analysis of the 
constructed graphic dependences in 
Figure. 5 shows that an increase in the 
distance between adjacent plastic sticks 
from 2.85:10°%m to 5.5:10°m at R=5.5-10° 
3m also leads to equipping the friction 
moment along a linear regularities from 
1.62:10?nm to 0.36:10°nm. This is 
explained by the fact that with an increase 
in R values, the number of plastic sticks 
also decreases, thereby reducing the 
contact area of the thread with plastic 
sticks. This leads to a decrease in the 
values of the friction moment. Radius 
increase up to 8.5:10°m, friction moment 
decreases from 2.26:10?nm to 0.97-10° 
@nm. To ensure the required values of the 
friction torque between the thread and 
plastic sticks within (1.8+3.1) -10°nm, the 
recommended values for the distance 
between adjacent plastic sticks are 
t$(3.3+4.2) -10°m. 

Conclusion. A new efficient design of 
the compound bobbin has been developed 


Pe) 35 


t t t > 
45 5.5 


t.10-3m 


1-R=5.5-10° m; 2-R=7.0-10°3m; 3-R=8.5:10°°m; 

Figure.5. Graphic dependences of the change in the moment of friction between 
the thread and plastic sticks on elastic bases from the change in the distance 
between adjacent sticks of the bobbin for the bobbin thread in the sewing 
machine. On the basis of theoretical studies, a formula was obtained for 
determining the friction between the wound thread and plastic sticks. The 
parameters of the compound bobbin are substantiated 
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Abstract: This paper researches a pilot copy of a seed sorting device with an improved design. In 
addition, this article has conducted theoretical and practical studies to determine the effectiveness of seed 
selection. As a result of these studies, the operating mode of the new construction was determined and the 
parameters for its effective operation were developed. The geometric parameters of the developed sorting 
device are recommended for use in the production copy. 
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Introduction. It is known that in many 
studies [1-4] it was noted that seeds with 
different fiber content are included in the 
mass of seeds after the ginning process. In 
addition, it is clear to many researchers that 
the mass contains various impurities, 
broken and damaged seeds, and clean 
seeds (not necessarily sent to the linter) [5- 
6]. Previous studies [7-8] have 
recommended sorting the ginned seeds, 
returning them to the gin machine, 
transferring them to the linter battery, 
sending them to the seed storage and 
discarding them, respectively, and this has 
been done using a single technology [9- 
11]. 

In this work, the results of the 
scientific-research works carried out in this 
direction until now have been deeply 


12 
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analyzed. As a result, the advantages and 
disadvantages of the created devices were 
identified and research directions were 
selected. Taking into account the main 
shortcomings of the devices designed for 
sorting or cleaning the dried seeds, a new 
device scheme was developed for practical 
research (Fig. 1). 

Based on the analysis of the 
conducted researches, it was determined 
that it is necessary to improve the 
technologies that provide the opportunity to 
improve the quality of lint and increase the 
production of fibers suitable for spinning in 
cotton ginning enterprises, in order to 
increase their efficiency, the accuracy of 
seed sorting, and to ensure their ecological 
safety. solution was selected as a main 
focus for further research [12]. 


Here are 1 inlet pipe, 2 eccentric shaft, 3 electric motor, 4 rubber limiter, 5 hoppers 
into which seed fractions fall, 6 bearings, 7 dirt auger, 8 saw drum separating long 
fiber seeds, 9 digging piles , 10-oscillating mesh surface and 11-air intake shell, 12- 
air intake fan 
Figure 1. Technological scheme of the improved sorting device 


When this device works, the seeds 
come to the mesh surface 10 through the 
inlet pipe 1, and here they start to move 
along the sections separated by the piles 9. 
Since the width of the surfaces that make 
up the mesh surface of the sections 
increases from the beginning to the bottom, 
the seeds begin to be sorted according to 


their fiber. The mesh surface 10 receives 
the vibration from the eccentric shaft 2 
driven by the engine 3, and bearings 6 are 
placed under the surface carriage to create 
amplitude. A small fan 12 is mounted on 
top of the shell 11 to trap and expel dust. 
In the technological process of cotton 
processing, it is necessary to create a 
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device that captures fractions that are not 
well ginned, and it requires a theoretical 
study of the exit of these fractions from a 
normally functioning gin. 

In [13], it was proved that there are 
two types of residual fibers in the ginning 
cotton seeds, which are loosely bound 
fibers and fibers that have not yet been 
completely separated from the seeds by 
sawing. The reason for the appearance of 
free fibers is the large difference in the 
rotation speed of the raw material roller and 
the saw cylinder. In order to prevent the 
causes of this formation and not to damage 
the seeds, in order to completely retain the 
fibers in the raw material shaft in the 
imperfectly formed process, the non- 
formed fractions should be additionally 
crushed and directed to the teeth of the 
saw cylinder. 

The amount of free fibers and 
incompletely ginned seeds from gin 
depends not only on its normal functioning, 
but also on a number of other factors. 
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These conditions can be caused by the 
following: high humidity of raw cotton; 
failure to replace saw cylinders or damaged 
teeth, individual saws on time; malfunction 
or lack of piles in seed combs [14-16]. 

The preparation of | unginned 
fractions, as well as the choice of 
technology and their further processing, 
require the distribution of cotton seeds 
according to the degree of shrinkage and 
the knowledge of the content of free fibers, 
which are underestimated in them after 
ginning [17-18]. For this purpose, we 
selected 200 seeds for research from a 
fractional batch selected after a normal 
working gin under the — production 
conditions of a cotton gin, and _ this 
experiment was repeated until 95% of 
results were obtained. The fibers in the 
selected fractions were divided into 7 
groups according to their length, and the 
results were measured. The measurement 
results are presented in Table 1. 


Table 1 
The length of fibers present in ginseng seeds 
No Lint and fiber length, mm 
0-5 5-10 10-15 15-20 20-25 25-30 30-35 
1 30 77 67 17 3 3 3 
2 34 55 72 16 5 4 4 
3 35 67 65 19 6 5 3 
4 33 74 61 21 4 3 4 
5 39 65 71 13 5 4 3 
Methods. We use the following formula: - 
P(X,<&<X,)=-0 (=) + (=) (1) 


Let's look at the first interval: 


P,-P(0<é<3)=-0 (aE) + (=) = 0(—1,6872) + (0,8649) = 


6,0811 


—0,0465 + 0,1949 = 0,1484 


10-10,26 6-10,20 
P,.0 ( 6,0811 ) 7 ( 6,0811 
0,3050 P,=0,3050 
15-10,26 10—10,20 
P30 ( 6,0811 We ( 6,0811 
0,2006 P,=0,2903 


6,0811 


P, =0,1484 


) = @(—0,0428) — 00,8649) = —0,0499 — 0,1939 = 


) = &(—0,7795) — ©(0,0125) = 0,7623 — 0,4920 = 


cl 
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P,-® a) _@® (oe) = (1,60) — ©(0,7795) = 0,9432 — 0,8320 = 0,1132 


6,0811 6,0811 
P,=0,1132 
P._® (——*) _® (a) = 0(2,3239) — (1,600) = (1 — 0,0237) — 0,0452 = 
0,9763 — 0,9452 = 0,0311 P.=0,0311 
30-10,26 25-10,20 
P,-® (=) _@® (a) = 0(3,246) — ©(3,3239) = (1 — 0,0007) = 
(1 — 0,0072) = 0,0013 = 0,0026 — 0,0065 P,=0,0065 
P,_® (a) _® (a) = ©(4,0663) — ©(3,2460) = (1 — 0,000) = 
(1 — 0,0047) = 1 — 0,0033 = 0,0047 P,=0,0047 
To calculate values 
42 
O(X;) =f" leat (2) 


V2n 
taking the formula, ®(X;) when calculating the value, the table of values with the 


calculation of Laplace's normative functions was used [19]. 
Here, P; is the theoretical data representing the probability of failure of the seeds. 
>» P, - these probability estimates obey the general normal distribution law. 


P, ye? 
i 


P, = 0,1484 0,1484 
P, = 0,3050 0,4534 
P; = 0,2903 0,8437 
P, = 0,1132 0,9569 
P; = 0,0311 0,9880 
P, = 0,0065 0,9945 
P, = 0,0047 0,9992 


Column 16 of Table 2 shows the difference between empirical and theoretical 
distribution functions, namely: 

D = |F,(X) — F(X)| (3) 

Results. It is necessary to check the hypothesis about the compliance of the 
observed phenomenon with the normal law [20] according to the criteria of scientific work. 
According to this criterion, it will have a very strict significance level — P=0,2. 

In this case D =0,0569; n =200. 

A = DV2 = 0,0569V200 = 0,0569 - 14,142 = 0,8047 A = 0,8047 


Table 2 
Results of the interval study 
. The center of 
Lint class interval the fiber (1) ) (3) fy ©) 
by length . Nj nj nj nj nj 
interval 
1 2 3 4 5 6 7 8 
1 0-5 2,5 30 34 36 33 39 
2 5-10 7,5 as 65 67 74 65 
3 10-15 12,5 67 72 65 61 71 
4 15-20 17,5 17 16 19 21 13 
5 20-25 22,5 3 5 6 4 5 
6 25-30 27,5 3 4 5 3 4 
7 30-35 32,5 3 4 3 4 3 
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Table 2 continued 


ie n,/n > njjn Xypr i /N ae P; y P EP; > nn 

9 10 11 12 13 14 15 16 

33 0,164 165 0,4054 10,55 0,1484 0,1484 0,0166 
62 0,31 0,475 2,318 3,08 0,3050 0,4534 0,0216 
63 0,345 0,835 4,304 1,33 0,2303 0,8437 0,0077 
24 0,12 0,4562 2,039 4,45 0,1132 0,9569 0,0007 
7 0,035 0,975 0,078 3,74 0,031 1 0,9800 0,0150 
3 0,015 0,99 0,48 3,9 0,0065 0,9945 0,0045 
2 0,01 0,32 7,41 0,0047 0,9992 0,0008 


A» we get the following according to 
the table for [20]: 

Aig = 107 AS Digs 
(0,8016<1,07) 

Therefore, according to the 
hypothesis of the normality of the 
distribution law of the determined fractions, 
they should have been lintered twice 
downwards. In our case, the parameters of 
the normal distribution are as follows: 

a= X = 10,26, o = 6,0811 

i.e., the probability of a cotton blend 
being separate can be studied separately 
for certain fractions. 

In order to improve the quality of the 
produced lint and increase the fiber output, 
the task of studying the fractional 
composition of the ginned seeds 
depending on their fiber content and 
residual fiber level is set. 

We considered the issue of the 
distribution of demonized seeds in the 
following fractions: 

- regenerating seeds; 

- twice-lintered fractions; 

- single linter fractions; 

- non-linter seeds. 


100 108 105 106 107 108 109 
1 1 1 1 1 2 

Qe 
107 108 109 111 112 115 116 
1 2 3 2 3 3 1 

Q3 
112 115 116 117 118 119 121 
1 1 2 5 4 3 2 


For this purpose, we conducted 
studies and analysis of ginned seeds and 
their fiber content and residual fiber in 
several cotton ginning enterprises. In this 
case, the output of fractions after sorting: 
single- and double-lintered seeds, and fiber 
seeds, which should be re-sintered, made 
it possible to determine the homogeneity of 
the formation. 

The range of the amount of 
distribution by seeds is equal to: 

Re = Qkar — Qua 
(4) 

Here Qyar BA Qyuy- the largest and 
smallest amount of seeds included in a 
given fraction. 

Now let's consider the range of the 
distribution of seed fractions for seeds 
prone to double linter at different values of 
gin productivity: 

a) minimum productivity Qu1=7.4 
kg/saw hour 

b) average 
kg/saw hour 

c) maximum productivity Q1=12.2 
kg/saw hour 


productivity Q1=9.5 


110 112 113 115 118 119 
1 2 2 1 1 1 


117 119 120 121 
1 2 1 1 


123 124 
1 1 


The interval for the distribution of fractions will be equal to: 


a) Rmin=19; b) Ror=14; c) Rmax=12 


We find the arithmetic mean using the following formula: 
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_ C= dist Ciqi/ Digi Gi _ (5) 
a) Cin = 109,7; b) Cy, = 113,25; C) Cmax = 116,1 
In that case, exclusion AC; a group of seeds prone to double linters C in terms of 
average value is the following: 
AC=C;-C 
From this we find the mean square constraint: 


5= [xencc, =0)- (6) 


a) Smin = 4,42; b) Sor = 4,25; C) Omax = 2,65 

Conclusions. We proved that the distribution of random variables (the number of 
double linter seeds) obeys the normal distribution law. Using it, it is possible to determine 
the probability density of the number of seeds that will be lintered twice, that is: 


1 AC 
y= sq ex ea} (7) 
Now we calculate the Laplace functions, taking into account the following: 


AC; 
4 
a) Q; 
Za Zo a Z4 Zs Z6 
-2,1946 -1,5158 -1,0639 -0,6371 -0,6109 -0,3846 
Ly Ze Zo Z10 “1 Z12 243 
-0,1584 0,06787 0,3264 0,7468 1,1991 1,8778 2,1041 
b) Q2 
Z4 Z2 Z3 Z4 Zs Z6 
1,4705 -1,2559 -1,0 -0,5294 -0,2941 0,4118 
Z7 Zs Zo Z10 211 
0,6770 0,5824 1,2924 1,5882 1,8235 
Cc) Q3 
Zi Zz: Zz. Zi Zs Z6 
-2,3019 -1,1698 -0,7924 -0,4151 0,0377 0,3396 
Zy Ze Zo 
1,0943 1,8491 2,2265 
a) Qi 
Pp 
x 
Prop (4) 
a) 
2,19 1,5 1,06 0,5 0,75 1,12 2,14 £ 
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1,47 1,21,0 0,530,29 0,410,670,9 1,3 1,82 z 


2,05 1,69 0,8 0,55 1,09 1822 Z 
Figure 2. Limits of permissible fluctuations for seeds prone to double 
linters 


Do (Z,) = Py (—2,1916) = —®,(2,1946) = —0,4861 
Do (Z13) = Po (2,104) = 0,4821 
b) Q2 
®)(Z,) = ®y(—1,4705) = —®,(1,4705) = —0,4292 
Do (Z11) = ©o(1,8235) = 0,4656 
c) Q3 
®,)(Z,) = Po (—2,3019) = —¥(2,3019) = —0,4893 
Do (Zo) = Py (2,2265) = 0,4868 
Permissible fluctuation limits of the number of seeds to be lintered twice are given 
in Fig. 2. 
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CARRYING OUT THEORETICAL STUDIES OF THE COTTON 
REGENATOR 
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Abstract: In this paper, it was determined the strength of a newly installed slatted drum shaft by 
improving the design of the regenerator and conducting experiments on it. Based on the research, it was 
determined that the minimum value of the strength reserve coefficient is equal to 166, and it was concluded 
that this shaft fully meets the specified requirement for the device. 

Keywords. Cotton raw material, impurities, regeneration, regenerator, colostrum grid, drum, drum 
shaft, planks, torque, weight 
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Introduction. In the technological 
processes of many _ cotton-ginning 
enterprises in the world, one of the main 
tasks is to clean cotton raw materials from 
various scalping, impurities based on 
highly efficient technological processes 
and at the same time preserve its natural 
properties. In the United States of America, 
Australia, China, India, and some Central 
Asian countries, special attention is being 
paid to the creation of efficient technologies 
for the cleaning of cotton raw materials, to 
increase the amount and efficiency of 
cotton fiber production, to create resource- 
saving technologies, to modernize 
technological processes, and to increase 
the competitiveness of the fiber. Many 
researchers are engaged in the cleaning of 
cotton raw _ materials from foreign 
impurities, the introduction of various 
innovative developments in technological 
processes, the application of technology 
and systems for mechanical and_ air 
cleaning of small and large impurities. One 
of the important tasks is to create an 
intensive automated system for cleaning 
cotton raw materials from various scalping, 
develop new methods and directions of 
cleaning technology, including increasing 
the number of cleanings in order to 
increase the cleaning efficiency of the 
machine. The analysis of the research 
conducted in this direction to solve the 
mentioned tasks confirms the relevance of 
the topic of this article. 

Today, the increase of the amount of 
cotton pieces in the waste, which is 
separated from the _ technological 
equipment for cleaning cotton from large 
impurities in cotton ginning enterprises, 
causes them to disappear with the waste. 
In order to prevent this problem, 1RX 
cotton regenerator is_ installed in 
enterprises for each cleaning system [1-2]. 

One of the main disadvantages of 
existing regenerators in enterprises is the 
low productivity and cleaning efficiency of 
separated cotton pieces, and it was 
observed that waste and pieces of cotton 
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passed between the columns as a result of 
hitting the columns when entering from the 
middle pipe of the waste cotton supply with 
air. Due to the extreme dirtiness of the 
cotton coming out of the regenerator, if it is 
mixed to the cotton coming to the cleaning 
system, the negative effect on the overall 
quality indicators of the received fiber will 
increase [3]. It is necessary to strengthen 
the cleaning of separated cottons in the 
regenerator, taking into account the need 
to bring the level of contamination to the 
same state in order to add the piece of 
cotton separated from the regenerator to 
the cotton in the flow. 

Brushes are replaced several times in 
a season due to wear of the brushes of the 
separating brush drums of the 1RX cotton 
regenerator. In addition, wear varies 
between brushes, causing the brushes to 
become less efficient at removing cotton 
from sawing drum saws. Therefore, using a 
drum with a rubber plate instead of a brush 
drum to separate the cotton from the saw 
teeth is considered a solution to the 
problem of constantly changing the 
brushes. The separating drum of the 2RX- 
M cotton regenerator, developed by the 
"Pakhtasanoat Scientific Center" JSC, was 
made with a rubber plate, and this drum 
regenerator was_ introduced to the 
"Baghdod" cotton ginning enterprise in 
2019 and has been used without repair 
until today. It was recommended to replace 
the separating brush drums of 1RX cotton 
regenerators with rubber-plate drums [4, 5]. 
Based on these recommendations, some 
changes were made to the construction of 
the unit to increase the efficiency of 
cleaning and separation of 1RX type cotton 
regenerators, which are used in cotton 
ginning enterprises. It was observed that 
the 1RX regenerator was fed from both 
ends of the waste cotton sawdust drum, 
and air was drawn from the middle, 
resulting in a reduction of cotton pieces in 
the waste. In this case, when the waste 
cotton is divided into two parts during its 
movement in the air duct, it is easier to 
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clean it by dividing it into small pieces 
towards the saw drum. Our next change is 
that the slats of the drum with the separator 
plate are installed at an oblique angle along 
the axis to the center of the drum, so that 
the cotton is removed from the saw tooth 
and directed towards the center and then 
relearning takes place. In order to reduce 
the amount of cotton pieces from the 
regeneration drum to the waste, the 
distance between the columns of the lower 
column grid is reduced [6]. 

In addition, it is necessary to 
determine the strength of the newly 
installed plate drum in order to improve the 
design of the regenerator and carry out 
experiments on it. The body providing this 
stability is considered to be the drum shaft, 
and in this work, the strength of this shaft 
was checked using a special program. 

Calculation of cotton regenerator 
slatted drum shaft. 


G., F Gy, a Gyo6 a G,, 
q = 
1 


here: 
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The slatted drum shaft in the 
improved RX regenerator is subjected to 
external loads due to high speeds. 
Inadequate strength and uniformity of plank 
drum details, as well as vibrations can lead 
to deterioration of the process of separating 
cotton from the saw drum, deterioration of 
cotton quality, and premature failure of the 
details without uniform bending. Therefore, 
it is very important to perform strength 
calculations of the drum shaft, plates, drum 
shell, flange (disc) and other parts [7-8]. 

Fig. 1 shows the planar drum shaft 
and the calculation scheme of the loads 
acting on it. External loads affecting the 
shaft include: 

- Evenly distributed load acting on the 
shaft between the supports (we do not take 
into account the effect of the weight of the 
separated cotton, due to its smallness) 


G,,,— shaft weight between supports, kg; 


G.,,— weight of flanges, kg; 
G.,, — weight of shells, kg; 
G,,,— plank weight, kg; 


- evenly distributed load on the cantilever part of the shaft g, ; 


- pulley mass G,,_; 
- torque of the electric motor mM, 


Figure 1. Calculation scheme of the loads acting on the shaft of the slatted 
drum 
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Torque acting on the slatted drum shaft / i 


M 55g. Nyuton-m, 


yp 
n 


where: JV — power transmitted to the flat drum (N =3,0kVt ); 
n— Rotational speed of the slatted drum (7 = 1000 ayl/min ). 


3,0 
M gy = 9550 


= 28,65 Nyuton-m. 


y 


We use the Simulation package of the SolidWorks program for the calculation. For 
this purpose, the slatted drum was drawn separately in 3D according to the detailed 
dimensions, the material was selected and the assembly was made 
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To find g, g,, G,,,, we determined the mass of the details using the SolidWorks 
Analysis function, and found the mass using Mass characteristic. 


~~ 
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That is, G,,, =61,09 kg; G,,, =3,57x6=21,42 kg; G_, =4,79x2=9,58 kg; 
G,, = 2,59 12 =31,08 kr; G,,, =9,82 Kr; gq, = 2,21 Kr.* 


We put the obtained values in equation (1). 
q, = 61,09 + 21,42 + 9,58 + 31,08 = 123,17 xr.* 


Note: the program itself calculates the equalty of distribution of weight to length. 


nd 


All the data for the static calculation of 
the slatted drum shaft are ready. To 
simplify the calculation, we use q,instead 


of the shaft between the supports, flanges, 
shells, plank, g, instead of the pulley base 


of the shaft, and G,,,. instead of the pulley. 


We select the working part of the shaft 
and select g, =123,17 kg, the part of the 


pulley base of the shaft and we select 


ca (kg):| 123.17 


q, =5,45 kg, the part of the pulley base of 
the shaft and we select G, =9,82kg, the 


part of the pulley base of the shaft, and the 
torque we insert M,, =28,65N-m. (2 
picture). 

To make the calculation more 
accurate, we also take into account the 
centrifugal force and write 1000 rpm 
(Figure 2). 
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Yraoeaa ckopocte (rpm); | 1000 


¥raopoe yckopenne (rpm*2): 


ii 
/ 


Figure 3 shows the obtained curves. So, the greatest stress in our shaft was ~3.69 
MPa and it occurred in the place painted in red (Fig. 3, a), the greatest displacement 
occurs in the cantilever part of the shaft and was 0.0081 mm (Fig. 3, b Fig.), the equivalent 
deformation of the shaft was 0.0000135 (Fig. 3, c) and the strength reserve factor was 
166. 


URES (mm) 
von Mises (N/mm’2 (MPa}) 0.0081, 
0.0074 
0.0067 
0.0061, 
0.0054 
0.0047 
0.0049 


0.0034 


0.0027 


0.0020 


0.0013 


0.0007 


0.0000 


ESTRN 


0,0000135 29 215 962 


0,0000124 26 781314 


0.000012 24 346 664 


21912014 


0,0000101 


19477 364 


9,0000090 
0.000079 17042 714 


0,0000068 14608 064 


0,0000056 12.173 415 


= 


jaxc:| 0.0000135 


0.000045 9.738 765 


0,0000034 7304115 


,0000023 4869 465 
0,0000012 2434815 


0.000000 166 


B) 


Figure 3. Plank drum shaft epuratures 


Concussion. As can be seen from Figure 3, the minimum value of the strength 
reserve factor is 166. For shafts, this coefficient should be [k|= 1,5 + 2,5. So our shaft 
meets the demand. 
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ADVANCED PEDAGOGICAL TECHNOLOGIES IN EDUCATION 


METHODOLOGICAL ISSUES OF ORGANIZING INTERNAL AUDITS 
AND CONTROL OF OFF-BUDGET FUNDS IN HIGHER EDUCATION 
INSTITUTIONS 


Abstract: 


KHOJAEV AZIZKHON 


Associate professor of Fergana Polytechnic Institute 
E-mail: a.xojayev@ferpi.uz, phone.: (+99890) 274-33-99 


Objective. The article describes the issues of improving the income and accounting of extra- 
budgetary activities in higher education institutions. Study of non-budgetary activities in higher education 
institutions and determination of ways to improve their accounting. 

Methods. Statistical methods such as systematic approach, comparative analysis, statistical 
analysis, and comparison are widely used in the research. 

Results. In the study, the directions of income-generating activities of higher education institutions, 
their consumers, the resources necessary for the implementation of these activities, and other activities in 
the organizational structure of the university were studied in detail. New analytical accounts of accounting 
were recommended for the improvement of processes related to them. 

Conclusion. The structural structure of the income-generating activities of higher education 
institutions was studied for their off-budget activities. Also, based on analytical accounts recommended on 
the basis of the results of the research, it is possible to objectively determine the income received from 
each of the extra-budgetary activities of higher education institutions. 

Keywords: budget organization, higher education institution, funding sources, extra-budgetary 
funds, income and expenditure estimates, control, internal audit, financial control, state financial control, 


staff table 


Introduction. Today, one of the main 
issues is taking into account the correct 
Organization of accounting for income and 
expenses in state higher education 
institutions. Because recently, in the 
information provided by the Ministry of 
Higher Education, Science and innovation, 
49 out of 69 State Higher Education 
Institutions ended their activities with profit 
and the remaining 20 with a loss [1]. 

Accordingly, it can be said that one of 


the important issues is to study the 
activities of state higher education 
institutions, the implementation — of 


estimates of their incomes and expenses, 
and the proper organization of extra- 
budgetary funds. Because now, state 
higher education institutions are financed 
from the state budget, on average, 25-30 
per cent, and the rest is financed from 
extra-budgetary funds. 

It can be seen that studying the 
nature, types and accounting of non- 
budgetary funds from state higher 


education institutions is considered one of 
the important issues, which determines the 
relevance of the selected research topic. 

Literature revives. In the structure of 
revenues of extra-budgetary funds of 
budgetary organizations, the issues of 
formation of revenues of the development 
fund of budgetary organizations, formation 
of revenues of material incentives and 
development funds of medical 
organizations, formation of revenues of 
extra-budgetary funds of ministries, state 
committees and agencies, formation of 
extra-budgetary funds of budgetary 
organizations at the expense of collected 
payments are covered by the Code [2 ]. 

The guidelines on the organization of 
accounting in budget organizations have 
been approved, which include theoretical 
and practical issues of the organization of 
accounting [3]. 

A.K. lbragimov and B.B. Sugirbaev's 
research paper studied the theoretical and 
practical issues of budget control and audit 
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In M. Ostanakulov's 
issues of accounting 


organization 
research, 


[4]. 
the 


organization in budget organizations were 
investigated [5]. In the research of S.U. 
Mehmonov, 


Income-generating activities of higher education institutions 


the issues of improving 
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accounting and internal audit methodology 
in budget organizations were studied [6]. 
M.Kh.Saidov studies higher educational 
institutions. 


Areas of - ' sade i Other activities in the 
activity onsumers esources needed for activities organizational structure 
Educational iadividual = Accreditation Income from a 
(teaching) nplviiels Legal entities linitaryv antarnrica 
activities Fund 
anes Income from a spin- 
nee Students off enterprise 
Scientific and aicasinie Prefacsoie 
peseanen and local and teachers Income from the 
activities Undergraduat : 
e (PhD) and government science centre 
bodies Scientific 
F Doctoral (DSc) : 
Innovative potential ichi 
activins students Publishing or 
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Buildings and 
Activities Applicants facilities 
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international — Equipment 
, Employers 
relations 
aaanee Workers ARM Fund Lease of fixed assets 
related 
iti Parents of 
activities Natural 
students 
resources 
Spiritual 
educational Other 
and seurts consumers 


Figure 1. Structural structure of income-generating activities of higher 
education institutions [9] 


Methods. Statistical methods such as 
systematic approach, comparative 
analysis, _ statistical analysis, 
comparison are widely used in research 
based on the theoretical and practical 
importance of scientific work. 

Results and discussion. Today, in 
the financing of state higher education 


institutions, special attention is paid to the 
issues of accounting for the state budget as 


and | well as non-budgetary funds. Therefore, it 


is necessary to know the extra-budgetary 
activities of higher education institutions 
and their types of income. 

In general, the areas of activity that 


bring income to higher education 
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institutions can be seen in the following 
picture (Figure 1). 

Higher education institutions can be 
divided into the following groups according 
to the areas of income-generating activity: 

1. Earnings from the main 
activity: 

—teaching students, including foreign 
students 

—training of basic doctoral students 
(PhD) and doctoral students (DSc); 

—providing in-depth education; 

—training in additional subjects for 
admission to universities; 

—training in retraining 
professional development courses 
professors and teachers; 

—additional paid education, including 
organization of circles, sections, and clubs; 

—training in specially created 
conditions; 

—other educational services. 

a: Income from scientific and 
research activities: 

—sale of scientific (scientific-technical) 


and 
for 


developments, objects of _ intellectual 
property; 
—provision of services related to 


scientific research: consulting, expertise, 
patent work, etc.; 

—execution of business contracts and 
state grants based on scientific research 
works; 

—income from publishing scientific 
journals, and holding scientific conferences 
and seminars. 


cn Income from _ innovative 
activities: 

—income from the introduction of 
innovations; 


—income from the introduction of new 
scientific developments created by 
professors and teachers. 

4. Income from activities related 
to international relations: 

—Training of students based on joint 
educational programs; 
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—Involvement of international 
students in educational exchange 
programs; 

—Conducting international 


conferences and seminars; 
—Attracting international grants. 


5. Income from business 
activities: 

—Income from renting buildings; 

—Deposit funds; 


—Purchase and sale of shares and 
other securities of other companies; 

—Student accommodation fees; 

—Providing hotel services; 

—Proceeds from financial sanctions 
(fines, fines, etc.). 


6. Income from spiritual 
educational and sports activities 

—conducting social and_ spiritual 
events; 


—organization of short-term courses 
on improving the social and_ financial 
literacy of the population; 

—earning income by renting out the 
university's sports facilities or attracting 
additional users to clubs. 

Also, today, income is received from 
students’ basic, increased or differentiated 
payment contract funds, payments made to 
universities for the re-acquisition of credit 
debts of students from subjects they failed 
to master under the credit-module system. 
But since all of them are reflected in one 
account, it is not possible to get transparent 
information about each of them. 
Accordingly, to improve the activities of 
state higher education institutions, it is 
recommended to obtain the following 
analytical accounts: 
the following accounts are 
recommended to improve the analytical 
calculations for the base calculation 
amount, and increased and classified part 
of the payment contract funds: 

"343610 (175/1) - Funds received 
from the amount of the basic payment 
contract"; 
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Analytical accounts "343620 (175/2) - 
Funds from increased and differentiated 
payment contract amount" are 
recommended. With the help of these 
recommended analytical accounts, the 
payment of the basic, increased and 
differentiated part increases the ability to 
obtain accurate information on_ the 
fulfilment of contractual obligations and 
make relevant financial decisions. 

— It was recommended to open a 
new analytical account called "343630 
(175/3)-Debt payments from _ subjects 
according to the credit module system" and 
keep the related calculations in this 
account in connection with the payments 
made for the re-acquisition of credit debts 
of the students under the credit-module 
system. This makes it possible to obtain 
information on credit debt in higher 
education institutions under the credit- 
module system. 

— In order to account for the 
payment funds received from students in 
student accommodation, it was 
recommended to open a new analytical 
account "343650 (175/5)-Student 
accommodation fees" and to maintain it. It 
is possible to receive information on the 
funds of the payment made through this. 

Through the introduction of the above 
analytical accounts, it is possible to 
transparently determine the final financial 
results of the educational institution by 
calculating the income and expenses 


received from the higher education 
institutions in the areas of activity. 
Conclusion. The following 


conclusions were drawn based on the 
research conducted on the improvement of 
the calculation of income and expenses in 
the extra-budgetary activities of higher 
education institutions: 

1. In order to find additional extra- 
budgetary funds for the activities of the 
higher education institution, it is necessary 
to take into account the existing material 
and technical base, scientific potential and 
the capabilities of professors and teachers. 
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2. The structural structure of the 
revenue-generating activities of the state 
higher education institutions in terms of 
extra-budgetary activities was clarified and 
the structure of their possible income was 
studied. 

3. In addition, separate analytical 
accounts for the base calculation amount, 
the increased and classified part of the 
payment contract funds in higher education 
institutions today were recommended: 

"343610 (175/1) - Funds received 
from the amount of the basic payment 
contract"; 

Analytical accounts "343620 (175/2) - 
Funds from increased and differentiated 
payment contract amount" are 
recommended. With the help of these 
recommended analytical accounts, 
payment of the basic, increased and 
differentiated part of higher education 
institutions will increase the ability to 
receive accurate information on_ the 
fulfilment of contractual obligations and 
make relevant financial decisions. 

4. To open a new analytical account 
called "343630 (175/3)-Debt payments 
from subjects under the credit module 
system" regarding the payments made by 
students for re-acquisition of credit debt 
from subjects they failed to master under 
the credit-module system introduced in 
universities and the calculations related to 
them it was recommended to keep in this 
account. This makes it possible to obtain 
information on credit debt in higher 
education institutions under the credit- 
module system. 

5. In order to account for the payment 
funds received from students in student 
accommodation, it was recommended to 
open a new analytical account "343650 
(175/5)-Student accommodation fees" and 
to maintain it. It is possible to receive 
information on the funds of the payment 
made through this. 

The above directions of activity 
recommended to higher education 
institutions, the recommendation — to 
consider extra-budgetary funds through the 
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inclusion of analytical accounts, provides | the income and expenses received from 
the opportunity to determine the final | the higher education institutions according 
financial results of the specific activity of | to the activities. 

the educational institution by calculating 
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THEORETICAL FOUNDATIONS OF ESTABLISHING NEW 
TECHNOLOGIES ON PERSONAL MANAGEMENT SYSTEM 
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Abstract: 

Objective. It consists in the development of scientific and practical recommendations and proposals 
for improving team management processes in the service sector. 

Methods. This article uses the methods of scientific observation, abstract-logical thinking, 
conversation, statistical, economic, financial, and expert assessment. The reliability of the information base 
used in this article is explained by the fact that they are obtained from official sources, and the reliability of 
the developed proposals and recommendations is explained by the level of compliance with the priority 
directions and programs of the development of our republic. Relevant conclusions in the field have been 
adopted into practice by official organizations. 

Results. The scientific significance of the research results is explained by the fact that the theoretical- 
methodological and methodological apparatus for the further development of the improvement of team 
management processes in industry, service and other fields has been formed from the developed scientific- 
practical proposals. The conclusions and theoretical knowledge obtained on the improvement of team 
management processes in the service sector can be used as a scientific resource in the Ministry of Higher 
and Secondary Special Education of the Republic of Uzbekistan and other enterprises in the service sector. 

Conclusions. Team management in the service sector reaches a high level of improvement of 
skills, and as a result of active activities and special training, its increase occurs. The worker is interested 
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in imparting his knowledge to the youth. This period is characterized by self-sacrifice from the creative 
side, in which it is possible to rise to new levels of service. 
Keywords: Human resources, management, personnel, innovation, employees, skills, economic 


sectors. 


Introduction. In the leading sectors 
of the economy of the countries of the 
world, in particular, in industry, great 
attention is paid to the issues of following 
modern management principles in the 
processes related to team management. 
As a result, effective organization of the 
management structure of the team in the 
economic sectors of most countries of the 
world remains one of the most important 
tasks today. Scientific research including 
introducing modern corporate 
management methods in the management 
of companies, establishing effective forms 
of corporate relations in them, developing 
innovative models of team management, 
formation of management relations as a 
system covering social and_ spiritual 
aspects, mental abilities and values of a 
person, directions for motivating team work 
in the enterprise and_ strengthening 


™ 


management principles aimed _ at 
increasing the effectiveness of the use of 
an effective method of managing the 
enterprise team remains the main current 
issues in the world. 

In modern literature, especially in the 
management of teams in enterprises, the 
attitude to the object of research is 
expressed in different ways. Perhaps this is 
suitable for the modern age. In our opinion, 
the principles and methods used can be 
effective only with a clear idea of the object 
of the management process. For example, 
nowadays in literature and_ practice, 
"Human resources", "Labor resources", 
"Personnel", "Employees", "Team 
representatives", "Experts" and other 
phrases are widely used. In order to clarify, 
we expressed our opinion graphically. (See 
Figure 1). 


Personnel 


Labor team 


Labor resources 


Human resources 


Figure 1. Management of Human factor and labor team 


As can be seen from the figure, 
management objects are divided into four 
groups, and the main, comprehensive 
group is human resources management. 
This object is mainly a macroeconomic 
indicator and plays an important role in 
solving problems between the world and 


countries (growth of human resources, 
population composition, their social 
protection, development, etc). Human 
resources include all human resources in 
the world and countries, and it has its own 
management tasks. Labor resources are 
mainly limited to the circle of people who 
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have the ability to work. Of course, this 
indicator may have different limits in many 
countries. For example, in the Republic of 
Uzbekistan, the population with labor 
resources from the age of 18 to the 
retirement age (men up to 60 years, 
women up to 54 years) is considered to be 
able to work. 


Methods. Scientific research, 
abstract-logical thinking, interview, 
statistical, economic, economic, expert 


methods are used to check the scientific 
and practical importance of research. The 
reliability of the information base produced 
in this article is that they are taken from 
official sources, and the reliability of the 
proposals and recommendations is the 
development of the priority directions and 
programs of our republic. Sohagaoid is 
accepted into the official practice of the 
relevant approved. 

Employees are those who are 
actually working, or in other words, the part 
of the labor resources recorded in the 
organizational list of organizations. When 
we say "organization", we mean 
enterprises operating from private 
entrepreneurship to large state enterprises. 

Taking into account the national 
characteristics, the scientific-theoretical 
and methodological foundations of team 
management processes in Uzbekistan's 
economic sectors, in particular, in the field 
of direct service, were developed by 
B.Khodiev, S.Gulomov, N.Yuldoshev, 
A.Bekmuradov, M.|kramov, SH. It is widely 
covered in the works of Zaynutdinov, 
M.Mahkamova, R.Nurimbetov, 
SH.Mirsaidova, Y.Goldman. 

Directly in our republic, there are still 
no well-founded and clearly developed 
methods for evaluating personnel 
management processes in the industry, 
service sector, there is a need to research 
the structure and socio-economic essence 
of personnel management processes in the 
service sector, to develop methods of team 
management processes’ in_ industry 


1 Amir Temur. «Institutes of Temur», p..25 . 
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enterprises.Methods of evaluation and 
management of innovative potential of 
enterprises are insufficiently researched as 
an independent research object. 

In this article, as theoretical and 
methodological bases, relevant laws of the 
Republic of Uzbekistan on the field, 
decrees, decisions and works of the 
President of the Republic of Uzbekistan, 
decisions of the Cabinet of Ministers, 
fundamental works related to the further 
increase of the innovative potential in the 
industry and service sector in our country, 
innovative works of national and foreign 
scientists of industrial enterprises the 
works written on the improvement of 
management methods and assessment of 
potential served. 

Results and Discussion. 
Employees include all labor resources in 
the organization according to the traditional 
distribution, including personnel and 
others. The labor team is a group of 
working people of the organization and is 
divided into specific groups (managers, 
workers, service providers, students, etc). 
Personnel is an employee with a certain 
specialty, potential and ability. In our 
opinion, every employee cannot be called 
a Staff, because it is related to the way of 
working, knowledge, and _ intelligence. 
Personnel management (human resource 
management) is a set of activities for 
selection, training, organizing the activities 
of the organization's employees, wages 
and other social and spiritual activities. The 
master Amir Temur wrote in his books that 
"| have seen in my experience that one 
person who is_ business-minded, has 
courage and enthusiasm, is determined, 
entrepreneurial and alert, is better than 
thousands of inactive and_ indifferent 
people, because one experienced person 
gives work to a thousand people." 
Selection of employees and their rational 
management is one of the most 
responsible tasks in the activity of any 
organization. Several issues related to the 
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theory of personnel management 
(principles of work, inclination to it, new 
methods of management, identification of 
the need for personnel, their selection, 
recruitment, work with them, training, 
business career and training of reserve 
personnel, conflicts and their management) 
were considered in our previous book. In 
this book, we decided to consider other 
issues related to the theory of personnel 
management. McKay, the author of the 
recruitment method, noted, "| have never 
seen a person with a bad reference letter." 
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Such papers will remain as papers. Every 
leader must be a psychologist. When hiring 
in Japan, first of all, a person's knowledge 
is considered. The information presented in 
the personal statement is thoroughly 
studied. Good work experience and special 
expertise are required to work as a senior 
manager in American and European 
countries. Enterprises and organizations 
have different approaches to managing 
their employees. Table 1. compares some 
indicators of the Japanese and American 
approaches in this direction. 


Table 1. 


American and Japanese approach to managing employees of enterprises and 
organizations 


Criteria for working in the 
organization 


Japanese approach 


American approach 


1 The basis of organization Matching 


2 Attitude to work 


The main thing is to fulfill 
the obligation 


Efficiency 


The main thing is to fulfill 
the obligation 


3 Rivalry Not in practice Strong 

4 geo. forme High (lifetime hire) Low 

5 Decision making Bottom up Top down 

6 Delegation of authority Kam holatda Keng tarqalgan 
7 Dealing with subordinates Family Official 

8 Recruitment method After graduation By work qualities 
9 Paying for labor Based on work experience —_ By work results 


Recruiting good employees for any 
organization is a complex and multi-step 
process. It includes scientifically based 
principles and methods of operation. Below 
we consider the main issues of personnel 
management services that deal with this 
problem. This involves several steps: 

1. Personnel planning. It consists in 


determining the demand for human 
resources, considering the future 
development of the organization. Of 


course, when creating such a strategic 
plan, it is necessary to take into account the 
changes that will happen with the 
employees who are currently working. 
These changes may include:: 

—promotion of employees; 


—leave for work; to be sent to other 
enterprises for study and business trip; 

—retirement and other factors. In other 
words, it will be necessary to draw up a 
strategic plan of personnel management. In 
addition to the above factors, it is 
necessary to take into account the use of 
internal resources and the traditions of the 
organization. 

2. Dispatch of team members. 
Searching for and attracting potential 
employees from among _ specialists, 
creating a personnel reserve is a 
permanent main task. For this purpose, it is 
advisable to use various information 
systems and communication tools widely. 
This is a large and complex service that 
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requires constant attention and deep 
knowledge. 

3. Selection of employees for the 
team. Evaluating candidates for vacancies 
taking into account specialization, business 
and human characteristics is a_ very 
complicated issue. It works well to involve 
supervisors in the evaluation of such 
candidates, especially supervisors in the 
area where the recruitment is intended. 
Selection and confirmation of the reserve 
personnel created by the team 
management colleagues gives a good 
result. 

4. Determination of monthly salary 
and benefits. It is fair to set wages and 
benefits based on the performance and 
contribution of each employee. It is 
desirable to develop and use an objective 
and flexible system. 

5. Skill building. It includes the fact 
that the hired employees are engaged in 
the effective operation of the organization, 
diligently fulfill the tasks that the employee 
must perform, and others. The further 
improvement of the — psychological 
environment in the team, the creation of 
comfortable conditions in the workplace 
and production environment are of great 
importance for the formation of skills in 
employees. 

6. Team training. Training of 
qualified specialists, development of new 
programs, as well as their effective use, 
periodic retraining of employees in order to 
increase and _ develop _ professional 
knowledge in the team is considered 
necessary. This process involves several 
issues: 

a) studying new 
manufacturing processes; 

b) learning foreign languages; 


proposed 


First direction: 

a) social protection of the team 
employee (constant health care, ensuring 
timely rest, improvement of _ living 
conditions and organization of reasonable 
nutrition); 
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v) having advanced production 
experiences in our republic and abroad; 

g) internship in advanced enterprises 
of the republic and abroad; 

d) providing and getting acquainted 
with new literature on the specialty. 

7. Management of the employee's 
professional growth. It is necessary to 
create such conditions that each employee 
can satisfy his interests and requirements 


while bringing great benefits to the 
organization he works for. 
8. Personnel certification. To 


develop a method of objective assessment 
of the work results of each specialist in 
quantitative and qualitative indicators, to 
determine the level of his specialization. It 
is necessary to involve the leading 
employees of the duty service and 
departments in this work, and to familiarize 
the employee with the attestation 
documents and results in a timely manner. 

9. Placement of employees. Based 
on the results of the attestation, solving the 
issue of redeployment of employees 
according to the staff list (upgrading the 
position ladder, leaving in_ place, 
downgrading, transferring from one 
workplace to another workplace and 
dismissal). 

10. Training of management 
personnel. Improving the leadership skills 
and level of senior staff includes the 
problems of program development, 
experience of working with employees and 
their concentration, as well as creating a 


pool of personnel among young 
employees. 
Issues in the team's personnel 


management service include organizing 
work with employees in two directions. 
These directions include as follows: 


b) advanced team employee reward 
programs (awards, labels, referrals, titles, 
orders, etc.); 

v) development of instructions and 
suggestions to the manager on improving 
working conditions, ensuring the creation of 
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a creative psychological environment in the 
team. 

Second direction law and 
disciplinary direction - covers a wide range 
of issues of interaction between the team 


and management (labor _ relations, 
disputes, conflicts, instructions for 
managers and _ employees, _ bilateral 


contracts, applications of various contents, 
etc.) 

Being a team leader is very difficult. 
Therefore, their thoughts, outlook, 
spirituality, character, and mentality are 
also different. Of course, the leader will 
have to keep an eye on their various good 
and bad works, so that no work is left out of 
their sight. If a leader is only busy with 
management and his personality, and is 
indifferent to monitoring the people under 
his command, then this leader should be 
abandoned. Not being aware of the 
behavior of the members of their institution 
leads to the division of the team into several 
parties. Such a leader will harm both the 
state and the community. 

Conclusions. Team management in 
the service sector reaches a high level of 
improvement of skills, and as a result of 
active activities and special training, its 
increase occurs. The worker is interested in 
imparting his knowledge to the youth. This 
period is characterized by self-sacrifice 
from the creative side, in which it is possible 
to rise to new levels of service. 

-A person achieves his 
independence and the highest peak of self- 
expression. Respect for oneself, respect 
for others who have achieved their position 
through honest work, respect for oneself 
and others will increase. Although most of 
the employee's requirements have been 
met by this time, he is interested in the level 
of wages, and interest in income from other 
sources increases. 

- The final stage lasts from 60 to 65 
years. The employee begins to prepare for 
retirement. During this period, finding a 
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reliable successor and training the 
candidate for the vacating position will 
increase. Although this period is 
characterized by a career crisis (the 
employee begins to feel discomfort from a 
mental and physical point of view, getting 
less satisfaction from work).  Self- 
expression and respect for self and others 
are elevated to a higher level. The 
employee is interested in maintaining the 
level of salary while trying to increase 
income from other sources, which will 
provide a good supplement to the pension 
income as salary replacement funds before 
retirement. 

- At the next benefit stage, the job 
level (type of activity) in this enterprise is 
completed. There are opportunities for self- 
expression in other types of activities, 
which were realized only as a hobby of 
interest without being realized while 
working at the enterprise (painting, 
gardening, working in public enterprises, 
animal husbandry, etc.). 

- Respect for oneself and respect for 
retired people’ increases. However, 
financial ethics and health dictates the 
need for income from other sources and 
ongoing health care. 

- Career management requires a full 
understanding of what happens in people 
and a study of the various career stages. 
Special research is conducted for these 
purposes, and_ includes enterprises 
interested in effective career management. 

- Some of the research results are 
formalized in a_ special form called 
careerogram, and clearly represent the 
manager's path through the career ladder. 

- Every person plans his future based 
on his requirements and _ taking into 
account the socio-economic conditions that 
have arisen. It is no surprise that he wants 
to have clear information about his future 
career growth and development 
opportunities in this company, as well as 
what he will do to achieve this. 
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Introduction. Embroidery - needle on | decorative art or craft. The art of 
fabric or other materials yarn through is a | embroidery has developed over the 
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centuries and has been widely used to 
decorate fabrics. The origins of embroidery 
date back to the Modern Man period or 
30,000 BC. During a recent archaeological 
survey, fossilized remains of hand-stitched 


and decorated clothing, boots, and 
headdresses were found [1]. 
The art of sewing related to 


embroidery and many other types of fabric 
decoration has been proven by the results 
of many archeological studies. The 
development of primitive humanity realized 
that the stitches used to join animal skins 
could also be used for decoration 
Historical monuments, statues, paintings 
and vases depicted by the population on 
various ancient objects depict people 
wearing thread-embroidered clothes. 

At the stage of historical development 
of embroidery, small pearls were widely 
used to decorate religious items. With that 
together The business of sewing beads on 
clothes has also developed went __ By 1500 
BC, embroidery was developing in Central 
Asia as well as in other regions of the world. 
It is in the Uzbek national embroidery art 
that in the 1700s, thread and bead 
embroidery became popular. At the same 
time as human clothing, embroidery began 
to be used to decorate home furnishings 
and many other items. 

Uzbek national embroidery is 
considered one of the most ancient types 
of folk craft art, and it was formed as a 
result of the goal of the nation to make its 
life beautiful. The art of embroidery has 
been used to decorate national clothes and 
household items since ancient times. 

Today, our national embroidery art is 
gaining fame not only in our country, but 
also in foreign countries due to its unique 
beauty and rich patterns. Uzbek people's 
hand-embroidered kirkip, sozana, 
zardevor, flower quilt, bedclothes etc. 
United States of America, France, Italy, 
Japan, Germany, Belgium, America, India 
and Russian Federation is seen as a 
permanent exponent of high importance in 
art museums of countries such as 
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In the sources and miniatures of the 
XIV-XV centuries, we can find embroidery 
samples on a large scale. For example, the 
Spanish ambassador Rui Gonzalez de 
Clavijo, who lived in the palace of Amir 
Temur, wrote in his memoirs that he 
watched the embroidery decorations in the 
palace. Behzod also’ depicted § an 
embroidered tent in the miniature "Temur 
on the Throne" (1467), which he worked on 
for the "Zafarnama" manuscript. 

The diversity of embroidery stitches, 
embroidery, and styles testifies to the great 
art of Uzbek embroiderers. For example, in 
Nurota, Bukhara, Samarkand, embroidery 
products are sewn with a more wide stitch, 
in Shahrisabz, with a_ wide _ stitch, 
kandakhayol, Iraqi, and in Tashkent, with a 
printed stitch. The changes in social life 
affected the traditions of embroidery and 
the types of products [2]. 

In the course of our research, the 
antiquity of our national embroidery was 
conducted using the available evidence of 
archaeological findings and written sources 
in the territory of the Central Asian 
countries. Based on the analysis of the 
historical sources on embroidery, it can be 
noted that it is through the miniatures of the 
XIV-XV centuries that we can note the 
unique development of embroidery. The 
invention of the embroidery machine in the 
19th century led to an increase in the 
number and variety of new watches in the 
industry. In addition, it became possible to 
implement embroidery colors and types of 
patterns in high symmetrical sizes. Despite 
this, the tradition of hand-stitching many 
types of embroidery has been preserved 
among our people, and a large-scale craft 
style is developing to this day [3]. 

Since ancient times, the way of life, 
culture and rituals of the peoples of Central 
Asia have been very close to each other. In 
particular, in Tajik embroidery, beautiful 
flowers, circular, flower branches, 
nightingale, circular patterns are used a lot, 
while in Uzbek embroidery, plant-like, 
geometric and floral patterns are reflected 
more. Geometric, plant-like forms, flowers, 
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birds and fruits are often depicted in 
Russian embroidery. Kazakh and Kyrgyz 
embroidery are closer to each other, in 
which, in addition to flowers, geometric 
shapes, more animals, horn and hoof-like 
elements are depicted in different colors. 

According to the ancient traditions of 
the peoples of Central Asia, including the 
Tajik people, embroidered items were 
given to Tajik girls as a dowry when they 
were given in marriage. The bridal dress of 
the bride is also decorated with beautiful 
patterns, such as her headscarf, veil, 
dress, skirt, and even her shoes. In the 
house of the bride, the bed, the fabric (rojjo) 
thrown over the blanket, rice, carpet, supra 
and other household items are decorated 
with the same pattern as above. The horse 
and cart carrying the bride to the house 
where the bride is transferred are also 
made in the same way [4]. 

The most amazing thing is that the 
brides-to-be had to prepare all kinds of 
embroidery for these dowries themselves. 
On the day of the wedding, they judged 
how beautiful the bride was by looking at 
the things hung in the groom's house. 
Therefore, girls were taught to embroider 
from the age of 7-9. After three or four 
years, they’ started to embroider 
independently. Chevar embroiderers tried 
to express their dreams of beauty 
according to their art and nature. The finer 
and more beautiful the embroideries are, 
the more expensive they are. 

Embroidery is one of the ancient 
branches of applied art. Archeological 
findings show that embroidery is ancient in 
almost all nations, and that it has 
developed under the influence of climate, 
natural conditions, and the culture, art, and 
professions of each. nation. The 
appearance of embroidery is connected 
with the appearance of seams and stitches 
in leather clothes. During periods, it is 
connected with the transition from stones, 
bones, beads, metal beads, weaving, as 
well as fabric weaving, dyeing and other 
works [5,6]. 


| ISSN 2181-8622 


Nowadays, the rich and _ unique 
artistic wealth and national values of our 
people, as well as the material and spiritual 
life of the Uzbek people, have become the 
basis for the development of modern 
culture in our country and abroad. The 
importance of the chosen topic is that in the 
art of embroidery, which has developed 
since ancient times in Uzbekistan, we can 
see in the following pictures that the 
secrets of the craft have been perfectly 
mastered and this craft has been raised to 
the level of art. 

The introduction of Islamic culture to 
Central Asia at the beginning of the 8th 
century caused the further development of 
art of decoration and painting. Live 
creatures in majestic paintings were 
replaced by images of nature, patterns with 
plant-like and geometric elements. Arabic 
writing was assimilated and the decorative 
(epigraphic) style appeared. In painting, the 
symbolic philosophical meanings _ of 
various shapes, floral elements and colors 
began to be expressed more widely: 

¥ Square - eternity, stability. 

v¥ The sun is a symbol of life. 

v Zirk flower (gulsafsar) peace and 
longevity. 

v Apple is a symbol of love. 

v¥_ The lion is a symbol of courage, 
justice and strength. 

v Humo is a bird 
happiness. 

¥ Green is mother earth. 

¥ The color of the air is clear sky. 

The above-mentioned forms _ of 
embroidery have started to be expressed in 
various modern forms while maintaining 
their importance even today. Then, the 
opinions of design students regarding the 
reflection of the above-mentioned shapes 
and colors in modern Uzbek national 
embroidery were studied by means of a 
questionnaire. In the survey, the opinions 
of 212 students studying in the field were 
studied. According to the results of the 
survey, it was emphasized that there is a 
need to express such shapes as the 
square, Sun, zirk flower, apple, lion and 
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huma bird as elements of embroidery and | of modern color science, green and orange 


that they are important in connecting with 
our historical traditions. 

In the use of colors in embroidery, it 
was emphasized that along with the results 


.0'k 0 zbek milliy 


should be kept as central colors. Samples 
of works of art named "Our national 
embroidery in your imagination" by our 
students are presented in Figure 1. 


Figure 1. A sample of our national embroidery 


Based on the analysis of embroidery 
images created by students, it should be 
noted that while preserving our ancient 
traditions, it is necessary to pay special 
attention to modern colors and types of 
patterns. Formation of embroidery art 
samples based on today's market economy 
and marketing requirements is of urgent 
importance. 


In conclusion, it is worth saying that in 
the art of embroidery, each nation has its 
own patterns that are used the most, and it 
is important to develop them based on the 
requirements of the time. It is necessary for 
students studying in the field of visual arts 
to develop their knowledge and _ skills 
related to the art of embroidery in 
accordance with the traditions and values 
of the Uzbek nation. 
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Abstract: 

Objective. The precast concrete industry is one of the largest consumers of energy among other 
sectors of the national economy. Heat treatment is an integral and at the same time the longest and most 
energy-intensive process of precast concrete production. In this regard, based on the determination of 
optimal steaming modes in a hot climate, it will lead to savings in energy costs, which is the purpose of this 
study. 

Methods. To determine the effect of high outdoor temperature in a hot climate (30....35 °C) on the 
process of concrete hardening during heat and moisture treatment during the experiment in the climate 
chamber, the composition of aggregates and binder material was selected. The composition of concrete on 
Portland cement is 1:2.69: 4.58, on slag Portland cement 1:2.37 : 4.1. The initial temperature of the concrete 
mixture was taken equal to 15..20, 20...25 and 25...30 °C. Cube samples with an edge of 10 cm were tested 
for compressive strength 4 hours after heat and moisture treatment and after 3 and 28 days. 

Results. Research results have shown that the higher the initial temperature of concrete, the 
greater the strength it gains after heat and moisture treatment. By the end of the heat and moisture 
treatment, concrete with an increased initial temperature gains a large amount of degree-hours compared 
to concrete with a lower initial temperature and, accordingly, leads to energy savings during heat treatment, 
since the strength indicators are 70 and 61% of R28nt. 

Conclusion.The assignment of heat and moisture treatment modes for precast concrete products, 
taking into account the ambient temperature of a hot climate, reduces the time of the active cycle 
(temperature rise + isothermal heating) for 2...3 hours. The reduction of energy consumption at the same 
time is 20... 22%. 

Keywords —- Energy Efficiency, Concrete, Climate, Temperature, Industry, Reinforced Concrete, 
Technology. 


Introduction. The Republic of | ensuring the rational use of energy 
Uzbekistan has adopted a number of key | resources. 
decrees aimed at improving energy The precast concrete industry is one 
efficiency in the sector of the economy and | of the largest energy consumers among 
the social sphere, introducing energy | other sectors of the national economy. At 
efficient and energy saving technologies, | present, heat treatment is an integral and 
further developing renewable energy, and | at the same time the longest process in the 

production of precast concrete. 
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Despite some success, heat and 
moisture treatment has been and remains 
the longest technological redistribution of 
precast concrete production, taking 80- 
90% of the total time required for the 
manufacture of products. 

Currently, over 90% of factory 
production is subjected to steaming, and 
more than half of the total volume is 
produced according to the aggregate flow 
technology with heat treatment in pit 
steaming chambers. 

The main advantage of steam heating 
is the ability to provide suitable moisture 
conditions for concrete hardening, when 
the steam is in direct contact with the 
unformulated surface of the products. The 
widespread use of steam heating in the 
production of prefabricated reinforced 
concrete in our country and abroad is 
explained not so much by the advantages 
of the method as by its thorough study and 
great practical experience. 

To accelerate the hardening of 
concrete in prefabricated structures, steam 
heat treatment has been used since the 
beginning of the last century. 

Numerous studies have being carried 
out on this issue, and the method is well 
described in a number of works by S.A. 
Mironov, L.A. Malinina and B.A. Krylov 
[1,2,3]. 

Depending on_ the accepted 
manufacturing technology, the conditions 
for heat treatment of products change: the 
concrete is heated either through the metal 
of the mold, or through direct contact of the 
product with the coolant. In this regard, the 
question arose about the processing of 
optimal steaming modes in relation to 
specific production conditions. Since the 
mid-50s of the last century, large studies 
have being carried out on the effect of 
elevated hardening temperatures on the 
phase composition, the structure of new 
formations, the degree binder hydration 
and the exotherm of cement. 

The international conference RILEM, 
held in 1964 in Moscow, made a great 
contribution to the problem. There were 
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made a number of reports on the choice of 
cement for heat treatment [4, 5], the 
processes of hydration of Portland cement 
during heat and moisture treatment [6, 7, 
8], reduction of concrete hardening time [9, 
10, 20], temperature gradients in concrete 
exposed to steaming [19] hardening of 
concrete in the conditions of Central Asia 
[11]. 

In a hot climate, the high temperature 
of the outside air (30... .35 °C) is observed 
6...7 months a_year. Under such 
conditions, the temperature of the concrete 
mixture at the moment of molding reaches 
25 ... 30 °C. However, at present, these 
factors are not taken into account when 
setting the modes of heat and moisture 
treatment of concrete, as a result, the 
duration of heat and moisture treatment 
and energy consumption at enterprises in 
the southern and northern regions remain 
the same. 

In order to study the influence of the 
initial temperature of the concrete mixture 
and the ambient temperature on the modes 
of heat and moisture treatment of concrete, 
we carried out a number of studies. 

Methods. Portland cement (Ris=40.8 
MPa, Ssp=3357 cm*/g) and slagportland 
cement (Rts=33.8 MPa, Ssp=2593 cm?/g) 
were used as binder. The filler was granite 
crushed stone with a maximum size of 20 
mm and quartz sand with Mx=1.88. The 
composition of concrete on_ portland 
cement 1: 2.69: 4.58, on slagportland 
cement 1: 2.37: 4.1. The experiments were 
carried out in a climatic chamber. The initial 
temperature of the concrete mixture was 
taken equal to 15..20, 20... 25 and 25... 30 
OC. A concrete mixture with a temperature 
of 20 ... 30 °C was prepared with heated 
water. However, after several tests, a slight 
decrease in concrete temperature was 
observed during preliminary curing. It 
turned out that at the time of preparation, 
only the mortar part of the concrete was 
heated. The coarse aggregate warmed up 
slowly, absorbing heat during the pre- 
holding, causing the temperature to drop. 
Considering this, in the future, the large 
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aggregate and the metal mold will heat up 
to 30 ... 35 °C. 

Then the concrete mixture was 
quickly placed in a mold, compacted by 
vibration and placed in a climatic chamber. 
The temperature of the freshly made 
concrete mixture was measured with a 
laboratory thermometer and an ETP-M 
device. Chromel- Copel thermocouples 
were installed at characteristic points of the 
sample. The samples were kept for 2 hours 
at a temperature of 25... 35 °C (depending 
on the initial temperature of the concrete 
mixture) and a relative humidity of 45 ... 
50%. After preliminary holding, the 
samples were steamed in the same 
chamber. 

The temperature rise for all series of 
experiments was 3 hours at an average 
rate of 20°C/h, the duration of isothermal 
heating for concrete on portland cement-2; 
4; 6, and on slag portland cement-4; 6; 8 
hours. The concrete was cooled for 4 hours 
at an average rate 10 °C/h using a 
ventilator or kept for 6 hours with an open 
control gate of the ventilation duct. The 
maximum temperature of isothermal 
heating of concrete samples on Portland 
cement-80, on slag Portland cement-90 °C. 

A KSP-4 device was used to measure 
and record the temperature in the chamber 
and in the sample sections. The control and 
regulation of the temperature in the 
chamber was carried out automatically by 
the PRTE-2M software controller. In all 
experiments, the camera load factor was 
the same. For the reliability of the results, 
each series of experiments were repeated 
several times. 
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Samples - cubes with an edge of 10 
cm were tested for compressive in 4 hours 
after heat and moisture treatment and after 
3 and 28 days. For each batch of the same 
batch, three samples were molded, which 
were stored in a normal hardening 
chamber and tested after 28 days. 

Results and _ discussion. The 
research results showed that the initial 
temperature of the concrete mixture 
significantly affects on the increase in 
strength of concrete prepared on portland 
cement (table-1). 

The higher the initial temperature of 
concrete, the greater the strength it gains 
after heat and moisture treatment. 
However, after 3 days, the strength of 
concrete with different initial temperatures 
leveled off, and after 28 days, concrete 
gained the same strength regardless of the 
initial temperature (Fig). This, apparently, is 
explained by the fact that in concrete with a 
higher strength after heat and moisture 
treatment, its further growth occurs more 
slowly than in concrete with a lower 
strength. This is consistent with the kinetics 
of cement hydration. In concretes with 
greater strength, after heat and moisture 
treatment, a significant part of the cement 
grains is hydrated, and around the 
unhydrated core of the grains, denser 
shells are formed from the products of 
cement hydration. These shells further, 
during hardening, impede the penetration 
of moisture to the unhydrated parts of the 
cement grains, slowing down the hardening 
process. Hence it follows that the greater 
the strength of concrete after heat and 
moisture treatment, the less its further 
growth. 


nl 


215 


Vol 8, Issue 1 


www.niet.uz 


Scientific and Technical Journal of NamIET | 


ISSN 2181-8622 


Table 1. 


Strength of concrete on portland cement under various modes of heat and 
moisture treatment 


Environment 


parameters 
in the 
was Compressive strength of 
chamber Initial concrete, MPa through 
N during temperature VIC Cone Steaming 
Versions S 7 preliminary — of concrete draft, mode, 
eries 
exposure mix sm hour 
Tem, °C 4 
hours 3 28 ee Gays 
t°C 0, % normal 
after days days Reneenin 
TBO g 
1 2 3 4 5 6 7 8 SS) 10 11 12 
15- 70- 17,4 203 268 28,5 
| 1 16 75 15 0,65 2-2,5 24+34+6+4 61 74 94 100 
20- 70- 186 222 29,1 31,1 
2 O4 75 20 0,65 2-2,5 2434644 60 79 94 100 
26- 48- 205 221 294 314 
II 3 28 50 22-25 0,65 2-2,5 24+3+6+4 65 70 94 100 
26- 48- 17, 218 30,1 31,6 
4 28 50 22-25 0,65 2-2,5 2434444 57 69 95 100 
26- 48- 15,5 20,1 28,5 31,4 
5 28 50 22-25 0,65 2-2,5 24+34+2+4 49 14 91 100 
26- 48- » 151 182 248 25,3 
6 28 50 22-25 0,65 2-2,5 243+2+6 60 79 98 100 
26- 48- » 174 21,5 29,5 31.8 
7 28 50 22-25 0,65 2-2,5 243+2+6 55 75 93 100 
32- 44- 19.7 225 30,1 32,0 
ll 8 34 46 28-30 0,65 1,5-2 24+3+4+4 BA 70 94 100 
32- 44- 17,4 22.2 31,0 32,2 
9 34 46 28-30 0,65 1,5-2 24+34+2+4 BA 69 96 100 
32- 44- 23,2 255 31,5 33,0 
10 34 46 28-30 0,65 1,5-2 24+3+6+4 70 77 95 100 
32- 44- » 21,0 225 298 31,0 
11 34 46 28-30 0,65 1,5-2 24+3+4+6 68 73 96 100 


Notes. 1). Above the line is the strength of concrete, MPa, below the line -% 2). 6 * 
Cooling of concrete at an average rate of 3-4 °C/hour for 6 hours was carried out with an 
open regulating gate of the ventilation duct of the chamber. 3). Concrete in series 1 and 
2 are prepared without water heating, i.e. according to conventional technology and pre- 
conditioned in the workshop for 2 hours under the conditions specified in the table. 


From table 1. It can be seen that for 
all series of experiments the 28-day 
strength of concrete on portland cement 
after heat and moisture treatment is 5-9% 
less than that of normal hardened concrete. 
The reason for the lack of strength can be 
two factors. First, heat treatment at high (80 
°C) temperature. It is known that heat is a 
powerful factor in accelerating the 
hardening of concrete, but also to a certain 
extent disturbs its structure due to uneven 


expansion of the components. This leads to 
the appearance of stresses in the 
heterophase system, the appearance of 
cracks and other microdefects [12, 21]. 
Secondly, preliminary curing of concrete at 
a relatively high ambient temperature (25- 
35°C). It was found [1] that the most 
favorable results are obtained after 
preliminary curing of freshly formed 
products on portland cement at a low 
temperature. 
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Figure 1: The pattern of the growth in the strength of concrete on Portland 
cement, depending on the initial temperature of the concrete mixture, which 
underwent heat treatment according to the mode of 2+3+6+4 hours 
1) concrete strength 4 hours after heat and moisture treatment; 2) also, after 3 
days; 3) also after 28 days; 4) also after 28 days of normal hardening. 


Holding the concrete before heat 
treatment at a low temperature promotes a 
greater dissolution of silicate phases [2] 
and the formation of a smaller number of 
nucleating crystals but with a well-ordered 
structure and a high degree of solution 
saturation [13]. 

Thus, preliminary curing of concrete 
on portland cement at a relatively high 
ambient temperature, on the one hand, 
leads to a reduction in the preliminary 
curing time, an increase in the strength of 
concrete immediately after heat and 
moisture treatment, on the other hand, 
slowing down the further hydration of 
portland cement after heat and moisture 
treatment. 

From table 1. It can be seen that for 
series 1 and 10, the heating mode, the 


temperature of isothermal holding and the 
duration of heat and moisture treatment are 
the same, but the strength indicators after 
heat and moisture treatment are different. 
In this case, the difference in strength 
indicators can be explained by the degree 
of maturity of the concrete, since its initial 
temperature was different and the heating 
time to the isothermal holding temperature 
was different. 

Concrete with an initial temperature of 
30 °C (series 10) is heated to the 
isothermal holding temperature for 4 hours, 
and with an initial temperature of 15 °C 
(series 1) for 5.5 hours. Accordingly, by the 
4th hour of heat and humidity treatment, 
the number of degree-hours is 272 (series 
10) and 162 (series 1). 
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As aresult, by the end of the heat and 
moisture treatment, concrete with an 
increased initial temperature gains a large 
amount of degree-hours (series 10) 
compared to concrete with a lower initial 
temperature (series 1) and, accordingly, 
the strength indicators are 70 and 61% of 
Raent. 

It should be noted that an increase in 
the initial temperature of the concrete 
mixture from 15 to 30 °C did not lead to a 
significant increase in the strength of 
concrete after heat treatment with portland 
slag cement (Table 2). This is apparently 
due to the property of the slag, which at 
relatively low positive temperatures does 
not show activity in the process of 
hydration. The unacceptability of slag 
portland cement for the preparation of 
warm concrete is also indicated in [14]. 

The difference between portland slag 
cement concrete in comparison with 
portland cement concrete is that the 28-day 
strength of portland slag cement concrete 
after heat and moisture treatment for all 
series of experiments exceeds the strength 
of the same concrete hardened under 
normal conditions (Table 2) by 10-20%. 
The data obtained are fully consistent with 
the results of [1], which notes that a high 
heating temperature (80-90 °C) not only 
provides high concrete strength 
immediately after heating, but also does 
not reduce further intensive growth of 
concrete strength on slag Portland cement. 

From the test results (Tables 1 and 2) 
it can be seen that the pattern of cooling 
significantly affects the strength of concrete 
after heat and moisture treatment. 
Concrete on portland cement with heat 
treatment modes 2+3+4+42= 13h 
(series 4, table 1) and2+3+2+6*=13 
hours (series 6 and 7, table 1) after heat 
and moisture treatment gain almost the 
same strength. 

A similar effect is observed for 
concretes prepared on slag_ portland 
cement (series 4 and 6, Table 2). Equal 
strength indicators of concrete’ with 
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different isothermal holding times are 
explained, apparently, by the same degree 
of maturity. For example, concrete heated 
according to the 2 + 3 + 6 + 4 hours mode 
by the end of heat treatment gains the sum 
of degree-hours equal to 880; the same 
amount of degree-hours is gained by 
concrete subjected to heat treatment 
according to the 2 +3+4+6* hours mode. 
The total duration of heat treatment in both 
cases is the same and amounts to 15 
hours. But in the second variant, the 
isothermal holding time is reduced by 2 
hours. 

From the above, it follows that the 
increased temperature of the external 
environment has a beneficial effect on the 
individual stages of heat and moisture 
treatment. With an increase in the ambient 
temperature, the initial temperature of the 
concrete mix increases, which, at the same 
rate of temperature rise, contributes to a 
reduction in the time of this stage in 
comparison with concrete having a lower 
initial temperature. Cooling of concrete 
occurs more slowly due to a decrease in 
the temperature gradient between concrete 
and the environment, thereby it becomes 
possible to reduce the isothermal holding 
time. 

Thermal holding of products after a 
short isothermal holding can be used 
especially effectively in hot climates. The 
increased temperature of the medium 
reduces heat loss through the enclosing 
structures of the chambers due to a 
decrease in the temperature gradient, 
providing a slower cooling of the products 
in the chamber. On the other hand, 
conditions are created for cooling products 
directly on the operating areas of the 
shops. 

It is advisable to carry out heat and 
moisture treatment with thermos cooling 
(two-stage heat and moisture treatment) of 


products according to two options, 
depending on the form’ of labor 
organization at precast concrete 


enterprises. 
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Table 2. 


Strength of concrete on slagportland cement under different modes of heat and 
moisture treatment 


Environment Initial 


parameters in temperature . a see Compressive strength of 
thechamber during | of concrete ein bane concrete, MPa through 
@nnend Ne preliminaryexposure | mix Tem. °C 
p Series 4 28 days 
£ oC 9 hours 3 28 normal 
: 9; after | days | days | hardenin 
TBO g 
1 2 3 4 5 6 7 8 ) 10 11 12 
0,6 11,4 | 13,2 | 19,6 16,3 
| 1 15-16 70-75 15 5 3-3,5 | 24+3+8+4 70 81 120 100 
0,6 9.6 | 11,8 | 18,0 15,2 
2 20-21 70-75 20 5 3-3,5 | 2+3+6+4 63 77 | 448 100 
0,6 9.3 | 11,0 | 16.8 15,5 
II 3 26-28 48-50 22-25 5 3-3,5 | 2434444 60 74 108 100 
0,6 9.5 | 12,1 | 17,1 14.6 
4 26-28 48-50 22-25 5 3-3,5 | 2+3+6+4 65 83 | 117 100 
0,6 12,5 | 14,5 | 20,7 17,2 
5 26-28 48-50 22-25 5 3-3,5 | 2+3+8+4 79 BA 10 100 
0,6 » | 10,07 | 12,5 | 18.4 15.4 
6 26-28 48-50 22-25 5 3-3,5 | 2+3+4+6 65 84 119 100 
0,6 10,7 | 12,5 | 17,5 15,5 
7 26-28 48-50 22-25 5 3-3,5 | 2+3+6+4 65 81 113 100 
0,6 12,5 | 14.4 | 20,0 17,6 
HI 8 32-34 44-46 28-30 5 2,5-3 | 24+3+8+4 74 g2 | 4414 100 
0,6 10,6 | 13,6 | 19,0 15,6 
AS) 32-34 44-46 28-30 5 2,5-3 | 24+3+6+4 67 87 | 424 100 
0,6 9.5 | 11,3 | 17,1 15.6 
10 32-34 44-46 28-30 5 2,5-3 | 2434444 64 73 | 109 100 


Notes. one). Above the line - concrete strength, MPa, below the line -% 2). 6 * 
Cooling of concrete at an average rate of 3-4 ° C/ hour for 6 hours is carried out with an 
open regulating gate of the ventilation duct of the chamber. 3). Concrete in series 1 and 
2 are prepared without water heating, i.e. according to the usual technology and pre- 
conditioned in the shop for 2 hours under the conditions indicated in the table. 


If the molding equipment and heating 
units are assigned to the shift crew, it is 
advisable to cool the products in the heat 
and moisture treatment chambers. In the 
conditions of two-, three-shift operation, 
thermos cooling of products after 
isothermal holding is recommended to be 
carried out in ripening chambers, since in 
this case enterprises are interested in 
increasing the turnover of molding 
equipment and thermal units. 

The expediency of a two-stage heat 
and humidity treatment for the production 
of products in areas with hot climates was 
noted in [15, 16, 17, 18, 19, 20]. 


Thus, the results of experimental 
studies prove the correctness of the 
assumptions on reducing the time of 
isothermal holding in the process of heat 
and moisture treatment of concrete in a hot 
climate. The purpose of the modes of heat 
and moisture treatment for each specific 
case, depending on the initial temperature 
of concrete and the environment, requires 
a special study. This is a laborious process, 
takes considerable time and is extremely 
inconvenient (and in many cases generally 
unacceptable) for production workers. 

Therefore, we proposed an analytical 
method for optimizing the aging modes of 
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products during heat treatment, taking into 


account the temperature of the 
environment, which is as follows. 
The sum of degree - hours is 


determined for the accepted factory mode, 
where the temperature of the concrete 
mixture (tc1) entering the heat treatment 
unit, according to the current standards, is 
+ 15 °C: 

S1=(tis-te1) (tit! / 2 + Tis'), deg-hour; 

Then the sum of the degree-hours of 
the same mode is determined, but with the 
actual initial temperature of the concrete 
(tc2): 

Se = (tis- te2) (Tit? / 2 + Tis*), deg- 
hour; 

The ratio of the latter to the former is 
the optimization factor: 

Kop = S2/S1; 

The duration of the active cycle of 
heat and moisture treatment of concrete, 
taking into account Kop: 

Top = T1*Kop = (tiie! + Tis!) ‘Kop, hour 

The results of studying the modes of 
heat and moisture treatment of concrete 
with different initial temperatures of the 
concrete mixture and the obtained strength 
indicators of concrete after heat and 
moisture treatment confirmed the 
correctness of the proposed method for 
optimizing the modes of heat and moisture 
treatment in the manufacture of precast 
concrete products in hot climates. 
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Conclusion. An _ increased _ initial 
temperature (25 ... 30 °C) before heat 
treatment contributes to a more intensive 
increase in the strength of concretes during 
heat and moisture treatment, prepared with 
Portland cement. For concretes on slag 
portland cement, it has no noticeable 
effect. 

The strength of concrete prepared on 
portland cement and slag portland cement 
is significantly influenced by the nature of 
cooling; cooling at an elevated temperature 
(35-40 °C) of the environment proceeds 
more slowly, reduces temperature 
gradients in the product, contributes to an 


increase in the strength of concrete 
immediately after heat and moisture 
treatment. 


The increased temperature of the 

environment makes suitable conditions for 
two-stage heat and moisture treatment. 
This method is equally effective for 
concretes based on portland cement and 
portland slag cement. 
The purpose of the modes of heat and 
humidity treatment of precast concrete 
products, taking into account the ambient 
temperature of a hot climate, makes it 
possible to reduce the active cycle time 
(temperature rise + isothermal heating) by 
2 ... 3 hours. The decrease in energy 
consumption Is 20 ... 22%. 
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Objective. In order to properly organize good and high-quality storage of raw cotton bunt a long time, 
it is necessary to divide the cotton into groups, taking into account its moisture content. This article analyzes 
the remote monitoring of fire hazard indicators (temperature, humidity) for high-quality and safe storage of 
raw cotton bunts. Algorithm and descriptions of remote monitoring system operation are presented. 

Methods. Due to the increase in temperature and humidity of the raw cotton bunt, it has been 
observed that its quality deteriorates, and it even causes a fire by itself due to heating. As a result, the 
cotton becomes unusable, which causes great economic damage. In order to prevent these situations, a 


remote monitoring system was developed. 


Results. The structure of the remote monitoring system consists of a device capable of transmitting 
the results obtained from humidity and temperature sensors in real time from two separate wireless 
transmission modules. This device transmits data to the Wi-Fi, GSM monitoring center. 

Conclusion. The remote monitoring system provides an opportunity to obtain information about the 
humidity, temperature, and battery power level of the cotton stored in warehouses. It can be widely used to 
reduce the negative effects on the quality of cotton raw materials stored in warehouses and to prevent the 


risk of fire. 


Keywords: cotton barn, raw cotton bunts, temperature, humidity, Wireless sensor networks, GSM, 
Wi-Fi, ZigBee, Bluetooth, monitoring system, database, SMS, mobile application, web application. 


Introduction. Today, the cotton 
industry is highly developed in the main 
cotton-growing countries such as China, 
USA, India, Pakistan, and Turkey. The 
Republic of Uzbekistan is among the top 
ten countries in the world in terms of cotton 
production, and among the top five 
countries in terms of cotton fiber quality 
[14]. There are more than a hundred cotton 
ginning enterprises and more than four 
hundred preparation facilities for receiving 
and seasonal storage of cotton harvest in 
the republic, where raw cotton is stored for 
3-6 months. Constant control and 
monitoring of temperature and humidity of 
raw cotton during storage is very important 
to prevent negative situations [15]. 

In the cotton mills of Uzbekistan, the 
temperature and humidity of the cotton are 
monitored daily by the responsible staff 
using the devices, and by recording the 
indicators on the devices in the prescribed 
form. Including, for high-quality, fire-safe 
storage of cotton bales stored in open and 
closed warehouses, it is necessary to 
constantly measure the temperature and 


humidity of seed cotton. Various devices 
are used for monitoring and measuring. It 
is necessary to carry out measurements 
with the help of devices and to determine 
the indicators, to implement the prescribed 
measures when exceeding the standard 
condition. In some cases, the number of 
measuring devices, the time it takes to 
obtain the results, the calculation of the 
values of the obtained measurement 
results, the excess labor force, manual 
labor, and control are complicated. In 
addition, when negative situations are 
detected, quick decision-making, 
elimination and pre-estimation are very 
important. It serves to increase work 
productivity through the use of a remote 


monitoring system in production 
enterprises, warehouses, and 
greenhouses. 


Methods. Closed warehouses, semi- 
open or four-sided open warehouses 
(porches) and specially prepared outdoor 
areas are used for cotton storage. A 
number of prescribed measures are 
implemented to maintain the quality of 
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cotton [18]. However, due to adverse 
weather conditions, precipitation and 
technical reasons, a part of the cotton 
grown each year (about 2.5-3%) may be of 
poor quality due to the temperature and 
humidity in the cotton gins, as well as due 
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to technical safety. [16]. The dimensions of 
the garden areas are 25x14 m, the height 
should be 0.4 m above the ground level, 
and it should be raised by 0.05-0.07 m to 
ensure the drainage of rainwater. (Figure 


1). 


b) 
Figure 1. Raw cotton bunts stored in the open field: a) the appearance of the initial 
acceptance, b) the appearance of precipitation in the winter season. 


Table 1 


Technical characteristics of raw cotton during preparation 


Cotton Cotton moisture, The height of the cotton Approximate mass of raw 
variety percent pile, meter cotton in the area, tons 
I up to 9 8 400 
9,1-12,0 8 350 
12,1-14,0 7 300 
above 14 6 250 
HI up to 10 8 370 
10,1-13,0 8 300 
13,1-16,0 7 250 
above 16 6 200 
lll up to 11 7 350 
11,1-15,0 7 300 
15,1-18,0 6 230 
above 18 6 200 
V up to 13 6 270 
13,1-17,0 5 200 
17,1-20,0 4 190 
Vv above 20,1 4 60-90 
ee eee 
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In order to properly organize good 
and high-quality storage of raw cotton fora 
long time, it is necessary to divide the 
cotton into groups, taking into account its 
moisture content. When the moisture 
content is up to 14%, it can be packed into 
shards. The technical characteristics of 
cotton when packed into garams should not 
exceed the following indicators (Table 1) 
[6]. 

At the same time, measuring and 
controlling the temperature of raw cotton 
bunts is carried out by a group of 
supervisors consisting of 5-6 people. In this 
case, the supervisors record the 
temperature at eight points of the bunts 
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where the measurements were made, and 
based on this, they determine the average 
temperature of the raw cotton bunts. It 
takes a long time, measuring one cotton 
bales takes about 3-4 hours. It takes a lot 
of time for measurements, causes a lot of 
complications in determining it in the case 
of sudden changes in temperature and 
humidity inside the chamber as a result of 
external influences. If only the temperature 
of the cotton bales is measured [9], the 
remote measurement device developed 
and used in the experimental tests gives 
the possibility to measure the temperature 
and humidity at the same time Fig. 2. 


Due to the increase in temperature 
and humidity of the aw cotton bales, it has 
been observed that its quality deteriorates, 
and it even causes a fire by itself due to 
heating. As a result, the cotton becomes 
unusable, which causes great economic 
damage. In order to prevent these 
situations, a remote monitoring system was 
developed [10]. 

Today, wireless sensor networks 
WSN (Wireless Sensor Networks - wireless 
sensor networks) are used for remote 
monitoring [19]. Monitoring based on WSN 
is aimed at obtaining measurements of 


wind 


temperature, 
humidity and other parameters, remote 
control, and processing of the obtained 


pressure, speed, 


results. Therefore, the transmission of 
information from devices — through 
communication networks provides control, 
early detection of negative situations, and 
effective management [1]. 

WSN is a network of sensors that 
monitor and record the physical state of the 
environment and transmit the collected 
data to the center via radio waves. Data 
obtained from WSN can be organized as 
wireless transmission and wireless ad-hoc 
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networks [5]. A WSN is bidirectional and 
allows for data collection and sensor 
operation management. Such networks are 
used in production process control, system 
monitoring, agricultural, industrial and user 


humidity of cotton bales. In wireless sensor 
networks, many wireless technologies 
such as Wi-Fi, Bluetooth, ZigBee are used 
for data transmission and _ network 
organization. The technical characteristics 
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applications [4]. of these wireless technologies are 
Using WSN, dedicated sensors are | presented in Table 2 [2]. 
used to measure the temperature and 
Table 2. 


Analysis of specifications of wireless technologies 


Technical characteristics wlfelcss technology name 


Wi-Fi ZigBee Bluetooth 
Operating distance 100-150 m 50-1600 m 10-100 m 
The number of nodes in the 5007 264, 65536 8 
network 
Power supply 12-24 hours 12-14 months 6-12 months 
Connection time 3 sec 30 ms 10 sec 
Type of communication DSSS DSSS* FHSS** 
Frequency range 2.4GHz, 5GHz 850-930MHz 2.4 GHz 
Data transfer speed 300-600 Mb/s 250 kbps 10 Mb/s 


Results. It is sufficient to measure the temperature and humidity of the observed 
raw cotton bunts once a day. The proposed monitoring system was developed taking into 
account the need for information, along with daily measurements, when the indicators 
increase or decrease from the specified norm [7]. In order to compare the developed 
device and the currently used T9-100 thermoshup [8] device, an experimental test was 
conducted to measure the temperature of raw cotton bunts (Fig. 3). 


—g— Measuring the temperature 
indicator of T3-100 
thermoshup device is °C 


—— Measuring the temperature 
indicator of the developed 
device is °C 


Temperature °C 
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Seooqooaeqgctaeqagtcaedscaoeonmeogeeseaoaescss«a 
ie ee ee ee ee ee ee ee ee ee ee ee i ee ee i ira] 
apoeidti ei ei eae eA eA eA eA eA aA aA eA A A ANN NNN 
ocoooooc oc aoaeo oo oto oc OC KOClCCUOCUCUKUCUCUOCLC 
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SON NN NNN NNN NONONO OMe MO OOO CO SG 


Figure 3. Test graph for measuring the temperature of cotton bunts 
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The results from the devices showed 
a measurement error of up to 1°C. 
However, the developed device showed 
advantages over the analogue device in 
practice, as it required less time to obtain 
the result during the pilot-testing period and 
to transmit data to the remote monitoring 
system. 


SENSOR Gebtinecule 
DEVICES 
Wi-Fi module i Wi-Fi module i 0006 | Wi-Fi module 


\ SMS-messages, 
data transfer 
poof 
BS BS 
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The structure of the remote 
monitoring system consists of a device 
capable of transmitting the results obtained 
from humidity and temperature sensors 
from the network in real time from two 
separate wireless transmission modules 
(Fig. 4). This device transmits data to the 
Wi-Fi, GSM monitoring center [11,12]. 


DATA PROCESSING SECTION 


(mobile app) 
Cell phone/Smartphone 


data transfer 


\i al 


Web application 


Figure 4. Remote monitoring system of temperature and humidity of raw cotton 
bunts warehouses 


The developed remote monitoring 
system consists of sensor devices installed 
on cotton bales and a computer server 
connected to a wireless network. In case of 
increase or decrease from the target value, 
the results will be provided remotely. The 


received pointers are saved to the 
database after processing. The data 
reflecting the current status of the 


monitoring system is based on statistical 
analysis and is displayed in the web 
application and the mobile application. The 
data is transmitted to the monitoring center 
and the system provides the operator with 


online and temperature and humidity data 
from the monitored equipment for real-time 
display [13]. 

Thus, the operator has the latest and 
most accurate information about the 
indicators received from the monitored 
devices. A monitoring system algorithm 
was developed to control the operation of 
the monitoring system and process the 
data of its devices [17]. 

The data processing algorithm of the 
remote control devices of raw cotton bunts 
warehouses is presented in Fig. 5. 
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Establishing connection with remote contol 
den 


Displaying status information on the 
monitoring centr screen (web page) 
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the remote control devices? 


Display information abou he location o 
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Display bunt location and Alert status 
information on monitoring centr screen and 


Identification of remote control 
web page 
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oo, Display the information abou the location ofthe bundle 
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Figure 5. Algorithm of data processing of remote control devices of raw cotton 
bunts warehouses. (1° version) 
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Establishing a connection with remote control 
devices 


qd) 


Displaying status information on the 
monitoring center screen (web page) 


Is there a connection with 


(3) the remote control devices? 
Load operating modes into device 
(4) registers (Teheg, Nenegs Achegs tnaz» tdavr, 


etc.) 


Identification of remote control 
devices and data reception 


1 


Loading data on identifiers into the Database and data 


(5) 


(6) F DB 
processing 
Send all parameters, status changes to web page in 
(7) real time 
(8) Get information about the current situation 
Received 
Code = "10" (13) 
(10) 


Display information about the location of 
the bundle and "Normal" status on the 
monitoring center screen and on the web 


page. 


Received 
Code = “01” 


Received 


ay) ee 


Display bunt location and Alert status 
information on monitoring center screen and 
web page 


(12) 


Display the information about the location of the bundle 
and the "drying pump started" on the screen of the 
monitoring center (web page) 


Shut down 
the system 


Figure 5. Algorithm of data processing of remote control devices of raw cotton 
bunts warehouses 
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The sequence of operation of the 
proposed algorithm for data processing of 
remote control devices of raw cotton bunts 
warehouses and the block diagram of the 
algorithm are presented in Figure 5. The 
sequence of operation of the algorithm: 

Step 1. Establishing a connection with 
remote control devices 

Step 2. Displaying status information 
on the monitoring center screen (web 
page). 

Step 3. If communication with remote 
control devices is available, go to step 4, 
otherwise go to step 2. 

Step 4. Operating modes (Tcheg, Ncheg, 
Acheg, tnaz, tdavr, etc.) are loaded into device 
registers. 

Step 5. Device operating modes 
(date, control time, periodicity, etc.) are 
loaded. 

Step 6. Identification and data of 
remote control devices are accepted. 

Step 7. Data on identifiers (DB) is 
loaded into the database and the data is 
processed. 

Step 8. Get information about the 
current situation. 

Step 9. If Received Code = “10” go to 
step 13, otherwise go to step 10. 

Step 10. If Received Code = “01” go 
to step 14, otherwise go to step 11. 

Step 11. If Received Code = “11” go 
to step 14, otherwise go to step 12. 
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Step 12. Information about the 
location of the bundle and the fact that the 
"air suction pump has started" is displayed 
on the screen of the monitoring center (web 
page). 

Step 13. Information about the 
location of the bundle and the “Normal” 
status is displayed on the monitoring center 
screen and on the web page. 

Step 14. Bunch location and Alert 
status information is displayed on the 
monitoring center screen and web page. 

Step 15. If it is necessary to terminate 
the system operation, the operation is 
terminated, otherwise it goes to step 1. 

The data processing algorithm of 
remote monitoring devices takes into 
account the amount of precipitation, 
changes in the temperature and humidity of 
the warehouse where cotton is stored, the 
amount of battery power, time control, 
periodicity, changes in the operating mode 
and other conditions during developed [12]. 

Discussions. The controller can 
download the current status of the 
monitored raw cotton goods, and if 
necessary, the daily, weekly or monthly 
report from the system in electronic form. In 
addition, the statistical data stored in the 
database are. displayed graphically 
(Figures 6, 7). 


Temperature 


Figure 6. Graphic display of the temperature of the observed raw cotton balls in 
the web application 
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(22) 
EN 3 a 


Humidity 


Figure 7. Graphic representation of the moisture content of the observed raw 
cotton bales in the web application 


In the monitoring system, the controller can see the temperature and humidity, the 
capacity of the device, or receive information in the form of an SMS-message by sending 
a request through a mobile device. 
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Figure 8. Receive information about the temperature and humidity of raw cotton 
bunts in the form of an SMS-message 
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Also, an automatic warning function is 


required in case of exceeding or 
decreasing the specified values. The 
system sends emergency’ warning 


messages to operators in the form of an 
SMS-message and simultaneously in the 
form of a warning message in the web 
application [20]. The supervisor who 
received this message gives an opportunity 
to develop practical measures and 
eliminate negative situations in a timely 
manner [21]. 

Conclusion. Based on the data 
processing algorithm of the system of 
remote monitoring of the raw cotton 
warehouses condition, measuring the fire 
hazard indicators of raw cotton bunts, the 


ISSN 2181-8622 


processing and _ timely measurement 
results of the developed devices 
notification, implementation of appropriate 
measures in necessary cases, and most 
importantly, the operation of the monitoring 
system based on wireless technologies 
was achieved. All parameters related to 
system performance are fully covered. The 
remote monitoring system _ collects 
information about the humidity, 
temperature, and battery power of the 
device stored in warehouses. It allows to 
configure, evaluate, and predict operating 
modes using wireless networks. It can be 
widely used to reduce the negative effects 
on the quality of cotton raw materials stored 
in warehouses and to prevent the risk of 


impact of the environment, receiving, | fire. 
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Abstract: 

Objective. In this article, the development of the service industry in the conditions of ensuring 
economic stability, increasing its importance, the economic analysis of the activity of the service industry 
today, and the further development of the service network in the future are described in detail. Service 
sector - part of the economy, which includes all types of commercial and non-commercial services; a 
consolidated general category that includes the reproduction of various types of services provided by 
enterprises, organizations, and individuals. It is customary to include culture, education, health care, and 
consumer services in the service sector. The service sector is often referred to as a post-industrial economic 
structure due to their well-developed modern infrastructure. It is the service sector that, in economically 
developed countries, makes up the bulk of the economy in terms of the number of employees. The service 
sector includes: the service sector (infrastructure services for the production and service sectors of the 
economy) and the social sector (services for the non-production and legal and financial sectors of the 
economy). 

Methods. The research consists of further development of service industries in our country, 
identification of factors affecting their sustainable development, development of scientific and practical 
proposals and recommendations based on the study of the experience of foreign countries on sustainable 
economic development. 

Results. In our country, the rapid development of the service sector, as in all other sectors, is a 
constant focus. In our country, in particular, in the Namangan region, a number of necessary measures 
aimed at the development of the service sector are being implemented and sufficient conditions are being 
created. 

In the period 2017-2021, the total volume of services in Namangan region increased by 1.6 times, 
and services per capita increased from 1896.0 million soums in 2017 to 2451.7 million soums by 2021. In 
particular, financial services saw 4.8 times higher growth rates, transport services 1.8 times, and 
educational services 2.5 times higher. 

Last year, 1,424 legal entities were registered in the field of services in Namangan region, which 
made up 23.2 percent of the total number of registered legal entities. 8506.7 trillion in the service sector in 
2017-2021. 33,950 new jobs were created in return for the implementation of 1,404 projects worth 1,404 
soums, and the number of investment projects increased 10 times. By 2026, the volume of services is 
expected to increase by 2.5 times in real terms. 

Conclusion. In order to further develop the service sector in the future, it is appropriate to implement 
a number of measures, in this regard, it is necessary to further strengthen the activity of entrepreneurs in 
the service sector, create the necessary conditions, attract young people from among the graduates of 
vocational colleges and higher education institutions to family business entities. 

Keywords: service sector, service sector, social sector, digital economy, increasing the role of 
services in the national economy, the service sector market. 


Introduction. Using the term "service 
sector", which is very widely used in many 
publications (both scientific and 
journalistic), the authors put different 
meanings into it, interpret it with varying 


degrees of breadth and detail. This is 
largely due to the fact that the phenomenon 
of the service sector in a fairly holistic, 
systemic, more or less mature form was 
formed and began to play its role relatively 
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recently. Therefore, theoretical economists 
engaged in a thorough study of the service 
sector only in the second half of the 20th 
century. In Western countries, this 
happened in the 60-70s of the XX century, 
in our country, formally, also during this 
period, although from the standpoint of a 
command economy, but real, vital, practical 
(scientific and practical) interest began to 
appear and intensify only in recent years. 
decade of the twentieth century, when the 
realization of the importance and 
complexity of this sphere of social 
production came. Research is carried out 
both at the deep level and in applied terms, 
and the applied direction is still more 
advanced (especially in the framework of 
marketing), and the least developed is the 
direction of economic theory. 

Methods. The research consists of 
further development of service sectors in 
our country, identification of factors 
affecting their sustainable development, 
development of scientific and practical 
proposals and recommendations based on 
the study of the experience of foreign 
countries on sustainable economic 
development. 

Specific characteristics and_ initial 
aspects of the services market were 
studied by foreign scientists: A. Smith, D. 
Ricardo, J.B. Sey and other economists, as 
well as local scientists it was studied by Sh. 
Shodmonov, B.A. Abdukarimov, — J. 
Bobonazarova, Sh. Kuvandikov, Y. Aliev, 
etc. 

Results. One of the most important 
patterns of economic development 
throughout the world is the relationship 
between economic growth and_ the 
increasing role of services in the national 
economy. This finds expression in an 
increase in the share of labor, material and 
financial resources used in the service 
sector. 

With the development of society, the 
growth of productive forces, a certain 
development of the service sector market 
takes place. There is an increase in 
employment in this area, an increase in the 
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technical equipment of labor, the 
introduction of more and more advanced 
technologies. At present, the role of 
services, as one of the most important 
sectors of the economy, is very large and 
relevant. This is due to the complication of 
production, the saturation of the market 
with goods of both everyday and individual 
demand, with the rapid growth of scientific 
and technological progress, which leads to 
innovations in the life of society. All this is 
impossible without the existence of 
information, financial, transport, insurance 
and other service markets. 

At present, the role of the services 
market, as one of the most important 
sectors of the economy, is very large and 
relevant. This is due to the increasing 
complexity of production, the saturation of 
the market with new products, and the 
rapid growth of scientific and technological 
progress. All this is impossible without the 
existence of information, financial, 
insurance and other service markets. 
There is an expansion of the bases for the 
reproduction of market and non-market 
services, and market ones are winning an 
increasingly — significant share for 
themselves in the total volume of services. 
This is due to the trade in goods (especially 
technically complex ones), since the sale of 
goods requires an increasingly developed 
network, which consists mainly of services 
provided during the sale and, after-sales 
services. The increase in demand for 
various types of services is explained by 
the influence of a number of factors. 
Services are purchased by both individuals 
and organizations. In the first case, they 
are called consumer, in the second - 
industrial. 

Reasons for the rise in consumer 
services: 

1. The growth of the welfare of the 
population. Under the influence of this 
reason, the desire of consumers to 
facilitate such routine work as cleaning, 
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cooking, washing, etc. has increased, 
which has led to the flourishing of the 
service market. 

2. The emergence of free time due to 
the reduction of the working week in many 
countries of Western Europe and the USA. 

This factor has led to an increase in 
demand for leisure and sports related 
services. There was a problem of free time. 
As a result, various interest clubs arose, 
studying at various schools. 

3. The growth and use of high-tech 
products in the home (computers, video 
equipment, mobile communications, etc.) 
has led to an increase in the need for 
specialist installation and maintenance 
services. 

4. The development of the market and 
market relations increases the need for 
companies in consulting services (market 
research, marketing developments, audit, 
etc.) 

5. The complication of technology has 
led to the emergence of engineering 
services, i.e. technical services and 
technical advice. Engineering (English 
engineer - to design, build) - the provision 
of industrial, commercial, scientific and 
technical services by _ specialized 
engineering and consulting firms. 

6. Increased competition. To remain 
competitive, industrial companies are 
forced to cut fixed costs. It is economically 
more profitable to buy a ready-made 
service, rather than incur additional costs 
associated with the — independent 
implementation of narrow specialized 
tasks. Companies are willing to buy 
services because it avoids additional 
investment in their fixed assets and thus 
maintains their flexibility. For example, 
services for incoming control of raw 
materials, complex instrumental control of 
products. 

7. More and more companies tend to 
concentrate their activities in highly 
specialized areas. Therefore, they 
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abandon auxiliary activities such as 
warehousing, transportation, packaging, 
etc. Firms reduce their activities in such 
unusual areas as capital construction 
(departments of capital construction), 
transport and repair of equipment, etc. 

Foreign experience shows _ that 
tourism plays an important role in the 
economic development of the country. The 
share of tourism in GDP in Uzbekistan is 
about 2.5 percent. In developed countries 
with a large tourism sector, this figure is up 
to 10 percent, in island and developing 
countries, the share of tourism is from 30 to 
50 percent. Tourism accounts for 8 percent 
of world exports of goods and services. In 
83 WTO member countries, tourism is 
among the top five export sectors, while in 
38 percent of the world's countries it is the 
main source of foreign exchange earnings. 
In addition, in countries where tourism is 
considered an important part of income, it 
has become the main area of employment. 

According to the WTO, in the third 
millennium, the demand for tourism 
products that provide the most satisfaction 
in the shortest period of time will be high. 
Uzbekistan has all the necessary 
resources for the development of tourism: 
monuments of ancient historical 
architecture and oral art of the people, 
reserves, natural landscapes, etc. The 
concept of the Development Strategy of 
Uzbekistan until 2035 is expected to 
increase the share of tourism in GDP from 
1.4 to 28 percent. 

In the field of improving the activities 
of economic entities, it is necessary to pay 
special attention to the economies of scale 
and the development of private 
entrepreneurship in this area. 

The expansion of the scale of 
production makes it possible to use 
advanced technologies and _ high-quality 
high-tech equipment. As the scale of 
production increases, it becomes possible 
to take advantage of specialization in 
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production and management, which leads 
to higher incomes in the industry, the 
creation of additional jobs and higher 
wages for workers in the industry. 

Discussion. The following measures 
are expected to be implemented to ensure 
stable growth rates in the service sector: 

1. Activities in the social sphere. In 
doing so, after studying the activities of 
existing schools and pre-school education, 
health care and cultural and_ sports 
institutions in the region, the scope of 
providing social services to the population 
will be doubled by involving the private 
sector in unused vacant buildings and 
structures and land areas. 

2. Development of tourism services. 
According to this, Chodak ecotourism 
cluster was established in the territory of 
Pop district, and this complex is aimed at 
providing high-quality and diverse services 
to tourists, increasing the flow of tourists, 
and providing employment to local 
residents. This cluster includes camping 
and glamping, alpinism and trekking, horse 
riding and mountain excursions, family 
guesthouses, tourism information center 
and tourism information indicators. As a 
result, the number of tourists visiting will 
increase from 150,000 to 250,000, 450 new 
jobs, 50, Service volumes of 0 billion 
soums and an average of 10.0 billion 
soums of receipts to the local budget are 
expected. 

In addition, in the territory of the 
Nanay village of the Yangikurgan district, 
the establishment of recreation centers and 
an ecotourism cluster has been started, 
thereby increasing the flow of tourists to the 
region. 

In particular, the number of facilities 
serving tourists will be brought to the level 
of demand, taking into account the 
demands and visits of tourists over the 
years. In this case, accommodation for 
tourists will be organized in hotels, guest 
houses, increasing the number of tour 
operators, expanding the activities of 
tourist information centers, increasing Wi- 
Fi internet zones. 
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Through this, the number of tourists 
visiting the region is 1.7 million. from 7.4 
million people, it is planned to increase the 
export of tourism services from 5.4 million 
dollars to 65.0 million dollars. 

3. Construction of large trade and 
service facilities in cities and districts, 
expansion of activities of markets and 
amusement parks. In_ this regard, 
establishment of a culture and recreation 
park by "Namangan Independence Park" 
LLC in Namangan city, establishment of 
hotels by "Merrymed farm" LLC and "Istiglol 
Javakhiri" LLC in Namangan city, 
organization of logistics center by "J-United 
Group" LLC in Namangan district , 
establishment of a jewelry center by 
"GAVHAR JEWEL GROUP" enterprise in 
Namangan city, establishment of a 
shopping complex by "AMINJON OTA 
NURIDDINOV FARMERS' MARKET" LLC 
in Namangan district, establishment of a 
shopping complex and showroom by "ART 
SOFT TOWER" LLC in Namangan city. 
Also, establishment of a medical hospital 
by "Hurriyat Sevinch Medical Center" LLC 
in Uchkurgan district, establishment of a 
diagnostic center of "Shodlik Med Servis" 
LLC in Uchkurgan district, establishment of 
a modern medical center by "Merrymed 
farm" LLC in Namangan city, "Namangan 
Premium Invest" in Namangan city " 
Namangan Square residential complex will 
be established by LLC, "Namangan 
Outstanding Square" complex will be 
established by "Namangan Qianxing 
Investment" LLC in Namangan, and a 
sanatorium and health center will be 
established by "Al Hamdani group" LLC in 
Chortogq district. 

Conclusion. In order to develop the 
services sector in the future, it is 
appropriate to implement the following 
measures: 

- Achieving a fundamental change in 
the composition of the provided services at 
the expense of modern high-tech types; 

- Development of service enterprises 
in rural settlements; 
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- increasing attention to communal 
and household, housing repair and 
construction, preparation of agricultural 
products; 

- Creation of necessary conditions for 
strengthening the activity of entrepreneurs 
in the field of service provision, attracting 
young people from among graduates of 
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- Rapid development of new 
promising types of consulting, banking, 
finance, insurance, leasing and evaluation 
services, which are in high demand among 
the population; 

- Pay special attention to the training, 
retraining and upgrading of the personnel 
working in the service sector. 


vocational colleges and higher educational 
institutions to family business entities; 
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Abstract: 

Objective. The purpose of the study is to analyze the organizational and economic mechanisms 
related to the state support of industrial exports in the developed countries of the world and to identify the 
main trends. 

Methods. The organizational and economic mechanisms of the export of industrial products used 
by the developed-leading exporting countries are classified using the method of comparative analysis. 
Analyzing the organizational and economic mechanisms of the export of industrial products, the positive 
aspects of using these mechanisms in the economy of our country were determined. 

Results. The organizational and economic mechanisms of the export of industrial products are 
analyzed, and a comparative description of the mechanisms for supporting the export of industrial products 
in developed and leading exporting countries is based. 

Conclusion. Based on the further improvement of the organizational and economic mechanisms of 
effective support of the export activity by the state, which is shown by the experience of developed 
countries, it is possible to take a place among the countries that supply competitive products in the foreign 


market. 


Keywords: export of industrial products, organizational mechanisms, economic mechanisms, legal 
mechanisms, administrative mechanisms, financial mechanisms. 


Introduction. Globalization 
processes in the world economy show that 
in recent years, the growth of exports of 
goods lags behind the growth of the world 
gross domestic product. Factors related to 
socio-economic development and 
competitiveness, there is a need to achieve 
sustainable economic development by 
improving the organizational and economic 
mechanisms of export of industrial 
products. According to the World Trade 
Organization (WTO), "world trade in goods 
decreased by 5.3% in 2020 and by 3.0% in 
2019, significantly lower than the 2.9% 
increase in 2018. By 2022, it is predicted 
that world trade in goods may decrease to 
4%*. The decline in total goods trade is 
mainly due to the decrease in the export of 
industrial products. Industrial products 
constitute the main part of the export of 
goods. Therefore, in the development of 
world trade, the growth of the export of 


2 


https://www.wto.org/english/res_e/statis_e/wts2020_e/ 
wts2020_e.pdf 


industrial products has _ priority, which 
requires further improvement of 
organizational and economic mechanisms 
in the field. 

Methods. Systematic analysis, 
synthesis, statistical grouping, expert 
assessments and other methods were 
used in the research. 

Results. In our opinion, the export 
support under state guarantee-insurance 
and credit guarantee plays an important 
role in the export of complex technological, 
capital-intensive and industrial products to 
foreign markets. In practice, participants of 
various tenders and competitions with such 
support can get financing on more 
favorable terms, which in turn creates a 
greater chance of success. 

Organizational mechanisms, which 
include a number of means and 
mechanisms for helping exporters, are 
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effectively used as one of the main 
elements of state support for exports. 


Table 1. 
Comparative description of export support mechanisms in developed countries* 
Ne Mechanisms USA Great Britain Germany Japan South Korea 
1 2 3 4 5 6 7 
Laweand Laws and 
. Laws and Laws and special 
1. Legal Special statutor federal regulator Rane anit tate 
; 9 commis-sion y 9 y control 
Gantiol documents control legal 
documents 
Ministry, Ministry of 
state and Foreign Ministry, 
2 Organizatio- non- Agency, Affairs, council and State agency 
nal governmen- ministry Ministry of various 
tal organiza- Economy programs 
tions and Energy 
Consortium 
of Private Japan Korea Trade 
@- ‘Financial Eximbank oe Banks AKA International and Investment 
j Baosadweni and KFW Cooperation Development 
P State Bank State Bank Agency 
Group 
Centralized 
Administra- Centrali-zed Centralized Federal, public Central and 
4. and private public ae 
tive he regional level administra- regional 
system administra-tion dain 
information- 
development advisory, 
of marketing, 
consulting, advertising Marketing, consulting _ 
financial services, as and logistic support, 
F ‘ transportatio ne , 
5. Economical instruments well as n-sibsiGies advertising image and 
and political- eaneunin : services, brand promotion 
individual diplomatic g lobbying 
marketing support, 
strategies special 
programs 
scotice Teta ne 
divisions under Regional g 
centers, _ Trade Representations 
a the administra- | chambers of : 
6. Territorial Small ; Promotion of the State 
: tion of the commerce nae 
Business esnital eeinduste Organization Agency 
Administrati : and its 
government Siete 
on centers divisions 
7 ae lerrcemeny exportingisgre ———s jetro.go.jp/en —_http://english.kot 
resources A.gov seus : aoe 


The developed countries studied on 
the basis of research have the following 
organizational means of export support: 


— information and advisory support 
(market and marketing research, legal 
advice, etc.); 


3 Developed by the author. 
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— educational and special 
information-educational events (Seminars, 
webinars, etc.); 

— organizing advertising, exhibitions 
and fairs, helping to establish business 
relations and cooperation with foreign 
partners; 


— "trade-political support (improving | export 


access to foreign markets, eliminating 
discriminatory restrictions by ensuring 
effective use of WTO instruments, regional 
and bilateral agreements on free trade); 

— political-diplomatic support (state 
visits, lobbying, support of investment 
projects and export deals, promotion of a 
positive business image); 
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— removal of excessive 
administrative barriers". 

The mechanism of modern export 
support in developed countries is based on 
mutual cooperation of state and non-state 
institutions, including specialized ministries 


and agencies, specialized institutions and 


centers, financial institutions, 
regional and foreign officials. In our 
opinion, the rich practical experience 


gained by these countries will serve as a 
program for every developing country at a 
time when globalization processes are 
rapidly deepening in the world economy 
(Table 1). 


Organizational and economic mechanisms of export activity management 


Management methods 


Table 2. 
Export policy implementation Availability in 
tools practice 


By tariffs 


Quantitative 
restrictions 


Organizational 
and economic 


Hidden 
Unrated 


Voluntary export restrictions 


At zero rate 
For some products 
and activities 


Customs duty 
Quota, licensing 


It is used by most 
developing countries 
when exporting their 

national products 

abroad under the 
pressure of importers 
to restrict exports. 


e Subsidies Yes 
Financial e Export credits Yes 
e = Anti-dumping Yes 


Creation of a system of 
national organizations 
supporting export 


Promotion of national products 
abroad and search for new 
markets 


"Uztreyd" JSC isa 
foreign trade 
company 


Improvement of regulatory and Adapting the existing ones to the 


legal documents on further requirements of the present time, paw dectee, cemsion 


Organizational and other legal 


and legal development of export accepting the necessary ones and documents 
activities putting them into practice 
Pha pate dle oar Provision of legal, information- Export support 
g aaa y consulting and marketing services agencies 
organizations for exporters 
Discussions. As can be seen from | industrial products. Most of these 


mechanisms are based on state support, 
and in national practice, the introduction of 


the table, developed countries use various 
mechanisms to support the export of 
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foreign export centers, promotion of local 
brands, provision of various insurance 
products, development of industrial export 
development programs at the regional 
level, and effective can be used. At the 
same time, it is considered appropriate to 
implement the following: 

- Organization of export development 
agencies and export centers; 

- Development of export insurance 
system and activities of export credit 
agencies; 

- searching for new export markets. 
For example, India, as the second most 
populous country, has a much larger 
market. The next destinations are Japan 
and South Korea. Although South Korea is 
considered a strategic trading partner for 
us, we still have a negative balance. Japan 
is a giant market that imports products 
worth about 600 billion dollars a year, and 
it is necessary to master the rules of the 
Japanese market. 

Organizational and economic 
mechanisms of export activity, areas of 
application of management methods and 
tools, interdependence and connection 
between them are presented in Table 2. 

As can be seen from the table, we can 
see that there are a number of problems 
and shortcomings in the organizational and 
economic mechanisms of export support. 

Conclusion. It is possible to take a 
place in the ranks of the countries that 
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supply competitive products in the foreign 
market only by using the means of effective 
state support for export activities, as shown 
by the experience of developed countries. 
These tools require further improvement of 
the organizational and economic 
mechanisms used by the state. Regarding 
the improvement of the organizational and 
economic mechanisms of export activity, 
the following can be suggested: 

ehelp exporters obtain international 
certificates and licenses that fully meet the 
requirements of world standards, including 
Global GAP, ISO and other documents; 

efinding foreign partners for 
entrepreneurs and helping to sign export 
contracts by studying the demand of 
foreign countries for products and services; 

e regular involvement of enterprises in 
export activities in the region and 
organization of meetings dedicated to the 
discussion of emerging problematic issues; 

eto study sales channels of industrial 
products in the region; 

eto propose the direction’ of 
improvement of the product and price 
policy in the industrial sector and the 
systems of promotion of product sales; 

eit is necessary to carry out important 
studies that ensure the increase in the 
efficiency of product export in industrial 
enterprises. 
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Abstract: 

Objective. This article discusses how you can improve your multiprocessor skills. In addition, the 
scientific basis for determining the financial status of Joint-Stock Companies in our country and their optimal 
levels based on macroeconomic indicators is given to the multiplier indicators that assess the effectiveness of 
the cash flow of enterprises. 

Methods. The multiplicator indicators assessing the effectiveness of cash flows of joint-stock 
companies were calculated using the calculation of the solvency coefficient, the coefficient of maturity of 
funds received from their current activities to fulfill obligations, the Bivera coefficient, the coefficient of 
compensation of short-term liabilities from net profit, and the coefficient of adequacy of net cash flows. 

Results. According to the results of our research, the normative norm of the bivera coefficient is 
0.17-0.4. If the value of the coefficient is in the specified range, the joint-stock company is considered 
financially stable. If the value of the coefficient is in the range of -0.15 to 0.17, it indicates that the bankruptcy 
of the joint-stock company is five years away. If the value of the coefficient is less than -0.17, it indicates 
that the joint-stock company has one year left for bankruptcy. In our analysis, the Bivera coefficient of 
"Andijan regional power grid enterprise" JSC shows 0.20 in 2021. On the other hand, "Andijan regional 
power grid enterprise" JSC indicates the stability of the financial situation. 

Conclusion. It can be said that the assessment of the effectiveness of the company's net cash flows 
through a direct method of determining the cash flows of Joint-Stock Companies provides an opportunity 
to assess the effectiveness of the cash flows of a Joint-Stock Company, determine the solvency, the 


adequacy of net cash flows to finance investment activities. 
Keywords: cash flow, direct and indirect method, assessment of cash flow, optimal level of multiplier 


indicators, solvency coefficient, Bivera coefficient. 


Introduction. There are direct and 
indirect methods for analyzing cash flows. 
In the method of analysis of direct cash 
flows, joint-stock companies consist in 
considering the information of funds that 
are positive and negative, formed by 
investing money in a business. This 
method shows the cash flow associated 
with the entry and exit of capital into a joint- 
stock company. Also, the cash of society in 
terms of economic activity is grouped. As a 
result, information is formed indicating net 
cash flows for the reporting period. In the 
management of cash flows of Joint-Stock 
Companies, great attention should be paid 
to the positive and negative cash flows 
from the main activities of the company, 
cash flows from its financial activities and 
cash flows from investment activities. 

In general, the method of direct 
analysis of cash flows allows you to 
determine the input and output of cash 
flows, as well as to assess the availability 


of sufficient funds to pay current liabilities 
and the possibility of additional funds for 
investment. It is not necessary to have a 
net cash flow to keep the activities of the 
community positive. However, investment 
activity is characterized by a negative cash 
flow, the reason is the attraction of large 
investments in long-term assets and the 
expansion of the production of Joint-Stock 
Companies. But the current and financial 
cash flows of Joint-Stock Companies 
should be positive. In turn, it testifies to the 
positivity of society's activities, as well as 
the further development of society's 
activities. In particular, in order to assess 
the net cash flows of Joint-Stock 
Companies by direct means, it is necessary 
to calculate the effectiveness of the cash 
flows of the company. 

Methods. The multiplicator indicators 
assessing the effectiveness of cash flows 
of joint-stock companies were calculated 
using the calculation of the solvency 
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coefficient, the coefficient of maturity of 
funds received from their current activities 
to fulfill obligations, the Bivera coefficient, 
the coefficient of compensation of short- 


term liabilities from net profit, and the 
coefficient of adequacy of net cash flows 
using the following formulas. 


1. Coefficient of solvency of a joint-stock company: 
Cs = (Chg ate CFinfiow): CF ouflow 

Here: 

CF, y — cash flow at the beginning of the year; 

CFinfiow — Cash inflows in the reporting period; 

CF ouflow — Cash outflows in the reporting period. 

The normative values of the solvency coefficient are considered to be the range of 
0,5 — 0,7. This value indicates the stability of the financial condition of the Joint-Stock 
Company. If the value of the coefficient is lower than the indicated range, it is understood 
that it is necessary to provide funds to joint-stock companies from external sources. If the 
value of the coefficient exceeds one, it indicates the presence of the solvency of society. 

2. To fulfill the obligations of Joint-Stock Companies, the coefficient of adequacy 
of funds received from their current activities is determined as follows: 


_ NCFourrent 


Cop =e 


Here: 


NCFeurrent — Net cash flow from current activities; 


F, — funds in financial activities. 

The main drawback of direct cash 
flow analysis is the inability to indicate the 
relationship between the financial result of 
the Joint-Stock Company and the change 
in its capital. Also, this method of assessing 
cash flow was considered a more time- 
consuming method than other methods. 

In particular, the method of direct 
cash flow analysis allows you to calculate 
the net cash flows of the reporting period 
using the data of financial results and 
balance sheet reports. The method of 


Crip = 
Here: 


NP — net profit in the reporting period; 


direct cash flow analysis shows how 
sufficient the internal sources of financing 
the activities of a Joint-Stock Company are. 
It also provides an opportunity to timely 
identify negative trends in the functioning of 
society and develop timely measures to 
prevent their negative consequences. 

3. An indirect method of assessing 
the net cash flow of Joint-Stock Companies 
is also majud, and the following coefficients 
are used in this method. One of these 
coefficients is the Bivera coefficient: 


NP+D 


LTL+SHTL 


D — the amount of depreciation in the reporting period; 
LTL — average amount of long-term liabilities; 
SHTL — average amount of short-term liabilities. 
The normative norm of the Bivera coefficient is 0.4-0.47. This coefficient indicates 
the relationship between the net profit of a Joint-Stock Company and liabilities. 
4. The coefficient of compensation for short-term liabilities of joint-stock companies 
from net profit is expressed by the following formula: 


Coom 


Here: 


NP — net profit in the reporting period; 


NP+D 
SHTL 


nl 
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. D — the amount of depreciation in the reporting period; 
SHTL — average amount of short-term liabilities. 
5. In addition, in practice, generalized indicators are used in the analysis of cash 
flows of Joint-Stock Companies. In particular, the formula for the coefficient of adequacy 


of net cash flows is expressed as follows: 
NSF 


Cucr = LSHL+ACM+J, 

Here: 

NCF — net cash flow in the reporting period; 

LSHL — payment for long and short-term liabilities in the reporting period; 

ACM — changes in commodity and material reserves in the reporting period; 

D — dividend payments of a joint-stock company for the reporting period. 

If this coefficient is Cycr21, it means that the joint-stock company has sufficient 
sources of funds to finance its activities. If this coefficient is Cycr< 1, it indicates that joint- 
stock companies have insufficient funds to finance their activities. This leads to financing 
the activities of the joint-stock company from external sources. 


Also, the efficiency coefficient of cash flows is reflected in the following formula: 
__‘NFC 

CEcr 7 CF outflow 

Here: 

NFC — net cash flow in the reporting period; 


CF outflow — cash outflow in the reporting period. 


Results. The coefficient of solvency, | net cash flows of the joint-stock company 


the coefficient of sufficiency of funds 
received from current activities to fulfill 
obligations, the coefficient of liquidity, 
Bivera_ coefficient, the coefficient of 
coverage of short-term liabilities from net 
profit and the coefficients of adequacy of 


"Andijan Regional Power Grid Enterprise" 
operating in our country are multiplier 
indicators that evaluate the effectiveness of 
cash flows. We will perform the analysis 
using financial indicators from 2017 to 
2021. 


Dynamics of cash flows of JSC "Andijan Regional Electric Networks Enterprise", 


bin. in sum [6] 
Indicators 2017 y. 2018 y. 2019 y. 2020 y. 2021y. 
Net cash flow input/output from 58,8 73,0 55,5 43,00 76,2 
operating activities 
Net cash flow input/output from (16,4) 62,7 
investment activities 
Net cash inflows/outflows from (1,0) 0,1 (1,0) (1,90) (51,9) 
financing activities 
Total taxes paid 41,4 70,3 57,5 41,10 18,1 
Net cash flow inflow/outflow of 2,8 (3,0) 0,05 68,9 
financial activities 
Funds at the beginning of the year 0,2 0,2 3,0 0,02 0,1 
Year-end cash 0,2 3,0 0,02 0,07 69,0 


Table analysis shows that the cash 
flow of the Andijan regional power grid 
enterprise JSC at the end of 2017 0.2 
billion. we can see an increase of almost 


345 times in 2021, when the sum was up. 
The main reason for this is the entry of net 
cash flows from operating activities in 2017 
to 58.8 billion. having reached the sum, in 
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2021 it was 76.2 billion. it was at the 
expense of increased sums. 

In the analysis of net cash flows from 
the investment activities of the Joint-Stock 
Company, the output of net cash flows from 
investment activities in 2017 amounted to 
16.4 billion. while the sum was negative, by 
2021 it was 62.7 billion. Som Net cash flow 
carried out in the credited. 

It can be seen from this that the 
proceeds from the sale of long-term and 
short-term investments indicate a sharp 
increase. And in 2017, 16.4 billion. som 
indicates that the main tool was purchased. 
And in 2021, 62.7 billion. som sold long- 
term and short-term investments. 1.0 billion 
in 2017. the net cash flow output from the 
financial activities of the sum was 51.9 
billion in 2021. the fact that there was an 
outflow of net cash from the financial 
activities of the sum led to the fact that the 
flow of money from financial activities was 
negative. The reason is that in 2017, 
payments on long and short-term loans and 
debts amounted to 0.7 billion. fees for sum 
and long-term rent (leasing) are 0.1 billion. 
formed som. And in 2021, when buying 
private shares and selling them, cash 
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payments 35.8 billion. it can be explained 
by the fact that there was a sum. 

If we analyze the taxes paid by the 
joint-stock company, 41.4 billion in 2017. 
amounted to 18.1 billion soums in 2021. 
However, we can see that the net cash flow 
of the joint-stock company's financial and 
economic activity will be negative mainly 
due to the high volume of paid taxes. In 
particular, the taxes paid in 2018 amounted 
to 70.3 billion. reaching 57.5 billion soums 
in 2019. is the reason for the formation of 
soum. In turn, it indicates that the tax 
burden of the joint-stock company is high. 

Analysis of net cash flows from 
operations, investment and _ financial 
activities of JSC" Andijan regional power 
grid Enterprise " shows that the output of 
cash flows from investment and financial 
activities to a decrease in the net cash flow 
of society is increased from year to year. 
Also, the volume of taxes paid leads to an 
increase in the net cash output of financial 
and economic activities. 

We can see in Table 2 the analysis of 
indicators that assess the net monetary 
efficiency of Andijan regional power grid 
enterprise based on the cash flows. 


Table 2 


Analysis of indicators assessing the net monetary efficiency of JSC" Andijan 
regional power grid enterprise" 


Indicators 2017 y. 2018 y. 2019 y. 2020 y. 2021y. 
Cy 1,93 1,0 0,02 0,04 1,32 
Caf 0,16 5,87 0,02 0,04 1,32 
Bivera coefficient 0,17 0,19 0,28 0,23 0,20 
Coom 45,03 195,98 235,33 1,31 0,85 
Cyc 0,3 0,3 0,0 2,1 


According to the results of our 
research, the standard values of the 
solvency ratio should be Cs20.4. Our 
analysis shows that the normal value of the 
solvency ratio is greater than one. This, in 
turn, indicates that "Andijan Regional 
Electric Networks Enterprise" JSC has a 
high solvency and _ sufficient funds to 
develop its activities. 


It shows that the coefficient of net 
cash sufficiency to fulfill the obligations of 
the joint-stock company C,,was 0.16 
points in 2017, and increased to 1.32 points 
in 2021. Agreater than one ratio of this ratio 
indicates the company's ability to meet its 
financial obligations with net cash flow from 
Operating activities, in particular, to pay 
interest payments related to financial 
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activities without attracting money from 
external sources. In particular, it can be 
seen from the analysis of JSC "Andijan 
Territorial Power Networks Enterprise" that 
the ratio of net cash to fulfill the obligations 
of the joint-stock company in the last year 
is higher than one. Also Bivera coefficient 
is 0.17 in 2017 and 0.20 in 2021. 

According to the results of our 
research, the normative norm of the bivera 
coefficient is 0.17-0.4. If the value of the 
coefficient is in the specified range, the 
joint-stock company is _ considered 
financially stable. If the value of the 
coefficient is in the range of -0.15 to 0.17, it 
indicates that the bankruptcy of the joint- 
stock company is five years away. If the 
value of the coefficient is less than -0.17, it 
indicates that the joint-stock company has 
one year left for bankruptcy. In our 
analysis, the Bivera coefficient of "Andijan 
regional power grid enterprise" JSC shows 
0.20 in 2021. On the other hand, "Andijan 
regional power grid enterprise" JSC 
indicates the stability of the financial 
situation. 

It shows that the ratio of net profit 
coverage of short-term liabilities (C.o,,) was 
45.03 points in 2017, and it was 0.85 in 
2021. If this coefficient is C.,.,21, it means 
that the joint-stock company has sufficient 
sources of funds to finance its activities. If 
this coefficient is C.,,21, it indicates that 
joint-stock companies do not have enough 
funds to finance their activities. This leads 
to financing the activities of the joint-stock 
company from external sources. 

The net profit of a joint-stock 
company indicates the ability to cover 
almost 85% of short-term liabilities. We can 
see that the coefficient of net cash flow 
adequacy (Cycr) rose to 2.1 points in 2021, 
while in 2017 it was 0.3 points. The 
normative value of this coefficient should 
be greater than one. In particular, this 
coefficient indicates to what extent the net 
cash flow of a joint-stock company covers 
long-term and_ short-term liabilities. In 
conclusion, the "Andijan regional power 
grid enterprise" is explained by the fact that 
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the solvency of the AJ has increased in 
recent years and net cash flows have 
increased through it. An analysis of society 
in the course of years shows that in recent 
years, efficiency indicators have a 
tendency to rise. 

Discussion. The main direction in 
increasing the efficiency of cash flow 
management of Joint — Stock Companies 
is the introduction of modern methods and 
forms of planning and forecasting cash 
flows. At this point, the main task of 
managing cash flows will be to ensure that 
funds are balanced by type, volume, time 
intervals, and other important details. 

Foreign Economist scientists in the 
study of Dechow, Kothari and Watts noted 
that when forecasting cash flow, it is 
necessary to attach importance to 
forecasting the future cash flow of current 
profit. In their eyes, the current profit is 
calculated equal to the cash flow, which 
includes changes in the creditor's Karz, 
changes in the receivables, changes in 
commodity and material reserves, changes 
in depreciation depreciation depreciation 
depreciation and others. Also, the 
calculations include only changes_ in 
receivables, changes in commodity and 
material reserves and changes in accounts 
payable, which, in turn, are equivalent to 
changes in working capital, but long-term 
calculations such as depreciation are not 
taken into account [1]. 

In particular, other foreign Economist 
scientists divided the components of cash 
flow into the main and non-main ones.As a 
result, analyzed their stability to determine 
future cash flows.The study identified the 
following as the main components of cash 
flow: sales, cost of goods sold, operational 
and administrative costs.The main non- 
cash flow components took into account 
interest, taxes, etc [2]. 

In addition, in the research of Orport 
and rust, they studied whether it is 
important to use the elements disclosed in 
the report on direct cash flows by 
evaluating the components of monetary 
funds in an indirect way. They forecast 


247 


Vol 8, Issue 1 


www.niet.uz 


Scientific and Technical Journal of NamIET 


models study the statistical significance of 
errors, finding that there is an _ error 
between the calculated Monetary elements 
and the data revealed in their regression 
model. Their results show that the 
coefficients of the terms of the error have 
statistical significance, and therefore 
articulation errors have additional data for 
Predicting Cash Flows. This implies that 
the direct cash flow method provides more 
information in predicting future cash flows 
than the indirect cash flow method [3]. 

In recent years, scientists from 
foreign economists have conducted 
research on the factors affecting the 
forecasting of cash flows. The increase in 
voluntary payments and operational costs 
in the management of income in joint-stock 
companies affects the forecasting of cash 
flows. According to the Badersher study, 
financial managers of a joint-stock 
company use voluntary calculations to hide 
the real position of society as a 
management tool to maintain capital value. 
Also, manipulative reports used as 
information reduce their ability to predict 
cash flows. In addition, managers can use 
voluntary calculations to demonstrate their 
true vision of the future of a joint-stock 
company. In_ this _ situation, the 
management's’ reports on_ voluntary 
payments make it possible to better predict 
future cash flows. As a result, voluntary 
settlements are considered to improve the 
forecast of cash flow or have a negative 
impact on the motivation for manipulating 
financial managers [4]. 
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One of the founders of the St. 
Elmirzaev Masonic Lodge noted that, in his 
Opinion, “the emphasis is on making a 
forecast for the future pool of shares that 
may lead to a fall in the ruble exchange 
rate." Thus, shareholders can expect that 
their share will increase in the medium term 
and predict a shortage of funds. Thus, 
based on the concept of pool allocation, it 
can be assumed that the pool will consist of 
shares in free circulation and assets in free 
circulation [5]. 

In our opinion, when forecasting the 
cash flow of joint-stock companies, it is 
necessary to make a clear prediction of the 
proceeds of companies from the sale of 
products. Also, the cost structure should 
take into account changes in the calculated 
accounts payable, changes in receivables, 
changes in commodity and _ material 
reserves depreciation. 

Conclusions. To assess the net cash 
flows of Joint-Stock Companies in 
developed countries through a direct 
method, the coefficients of the efficiency of 
cash flows of societyare widely used. 

In conclusion, it can be said that the 
assessment of the effectiveness of the 
company's net cash flows through a direct 
method of determining the cash flows of 
Joint-Stock Companies provides an 
opportunity to assess the effectiveness of 
the cash flows of a Joint-Stock Company, 
determine the solvency, the adequacy of 
net cash flows to finance investment 
activities. 
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Abstract: 

Objective. To conduct a theoretical analysis of the categories "innovation" and "innovative activity". 
To prove, from the standpoint of historical dialectics, that innovation is an endogenous source of economic 
growth. 

Methods. The study used a systematic approach, retrospective analysis, abstract-logical analysis, 
grouping, comparison, factor analysis. 

Results. In the current conditions of instability of the world economy, the issue of its further 
development, including from a technological point of view, is relevant. In historical retrospect, the 
emergence of technological innovations on the market had a positive impact on the process considered in 
the study. The recognition of innovation as an endogenous source of economic growth is due to the nature 
of the post-industrial economic structure, characterized by the decline in the role of traditional factors of 
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production in the formation of competitive advantages of individual producers, as well as the formation of a 
qualitatively new type of progressive macroeconomic dynamics. In these conditions, the innovative activity 
of business entities becomes particularly relevant. The article considers various approaches of scientists 
and representatives of various economic schools to the definition of the concepts of "innovation" and 


"innovative activity". 


Conclusion. Based on a retrospective analysis of a number of scientific papers devoted to 
innovation, it is concluded that in order to ensure the successful and dynamic development of an enterprise 
producing high-tech products, it is necessary first of all to widely apply various methods of innovation 
management, which should include simultaneous and coordinated use of technological, scientific, 
personnel, commercial and other policies that provide a systematic solution to the problems of innovative 


development. 


Keywords: analysis, innovation, innovative activity, innovative economy, R&D, transformation of the 


economy. 


Introduction. The analysis of modern 
processes that take place in the world 
economy and the economy of the Republic 
of Uzbekistan indicates that the results of 
innovative activities initiated by the 
acceleration of scientific and technological 
progress significantly affect all aspects of 
the development of society, contribute to 
the way out of a difficult economic situation, 
ensure the _ stability of economic 
development, give a new impetus to 
economic growth [1]. In this regard, the 
innovative model of the development of 
economic systems is extremely attractive 
and the most acceptable for the national 
economy of Uzbekistan, this is especially 
relevant in the current crisis situation of the 
world economy. 

Based on the theory of long-term 
cycles of development of the modern world 
economy, known as Kondratiev's long 
waves [2], the way out of the economic 
crisis and a new economic recovery begin 
with a key innovation, giving rise to a 
number of derivative innovations in other 
industries. Thus, an increase in innovation 
activity is anecessary condition for the start 
of recovery growth. 

Transformation and globalization of 
the world economy, increasing volatility of 
prices for natural resources and energy 
resources are becoming a key factor in the 
development of socio-economic structures, 
which is due to their focus’ on 
modernization and fundamental 
innovations. Intensive development and 
application of innovative solutions allow 
companies to produce competitive 


products and strengthen their position, as 
well as occupy new niches in global and 
local markets. The development of 
innovative infrastructure can bring 
significant advantages to a company in a 
competitive environment, which 
determines global trends’ in_ the 
development of companies around the 
world. 


Methods. The study used a 
systematic approach, retrospective 
analysis, abstract-logical analysis, 


grouping, comparison, factor analysis. 

Analysis and results. In order to 
determine the directions and explore the 
possibilities of improving the innovation 
management systems of enterprises, it is 
necessary to analyze the existing 
theoretical developments of leading 
scientists concerning innovation and its 
management. 

Many economists at different times 
have tried to define and reveal the essence 
of innovation activity. The issues of defining 
innovation activity have been considered 
by many prominent figures of economic 
science. Among them are J. Schumpeter 
[3], B. Twiss [4], B. Santo[5], K. 
Christensen [6], M. Raynor [7], J.J. Lambin 
[8], G. Mensch [9], S. Kuznets [10], P. 
Drucker [11], M. Porter [12], Y.V. Yakovets 
[13], A.l. Prigozhin [14], E.A. Utkin [15], 
Z.P. Rumyantseva [16], I.T. Balabanov 
[17], S.D. llyenkova [18], N.A. Solomatina 
[19], A.N. Tsvetkov [20], P.N., N.D. 
Kondratiev [21], A.V. Vasiliev [22], A.N. 
Tyurina [23], |.L. Tukkel [24] and others. 
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The founder of the theory of 
innovation is considered to be J. 
Schumpeter, who associated innovation 
activity primarily with entrepreneurship, i.e. 
with "the desire to manufacture a new or 
improve a product, a method of production, 
introduce a new technology or master new 
sales markets, get new sources and new 
forms of supply, as well as optimize 
production and labor processes" [25]. 

P. Drucker defines it as follows: 
"innovative activity is a special tool that 
allows an entrepreneur to use changes and 
turn them into new opportunities for, for 
example, opening a new business or 
providing new services" [26]. He calls the 
main principles of successful activity 
"purposefulness and systematic 
innovation", emphasizing the importance of 
"analyzing existing opportunities and 
thinking about what can be called sources 
of innovative opportunities" [27]. p. Drucker 
emphasizes that "innovation is an 
economic rather than a technological term 
and covers all the components of an 
enterprise, all its functions and activities" 
[28]. 

B. Twiss includes the following areas 
in the interpretation of innovation activity - 
"technical, production and marketing 
activities aimed at the commercial use of a 
new (or improved) product or the first 
commercial use of a new (or improved) 
production process or equipment." Noting 
the need for the permanence of this activity 
of enterprises, the researcher defines its 
purpose as "the acquisition of economic 
content by an invention or idea" [29]. 

To. Christensen and M. Raynor give 
the following definition: "innovative activity 
of an enterprise is an activity aimed at 
using the results of scientific research and 
development to update the nomenclature 
and improve the quality of products, 
improve the technology of its manufacture" 
[30]. The authors distinguish two types of 
innovations: "supportive" and "disruptive". 
The "supportive" innovation activity is 
aimed at improving existing products within 
the current consumer characteristics, while 


the "disruptive" one is aimed at replacing 
existing products, technologies, industries 
and markets by creating "easy-to-use, 
cheap and not of high quality" new versions 
of products [31]. 

B. Santo gives the following definition: 
"innovation is a socio-economic process 
that, through the practical use of ideas and 
inventions, leads to the creation of products 
and technologies that are the best in their 
properties, and if innovation is focused on 
economic benefit (profit), its appearance on 
the market can bring additional income" 
[32], thereby determining that the purpose 
of innovation activity can be not only profit, 
but also public goods. 

G. Mensch proposed to link the 
nature and intensity of innovation activity 
with the pace and cycles of economic 
growth, distinguishing three main types of 
innovations: "basic, improving and pseudo- 
innovations" [33]. The author considered 
the deterioration of the financial situation of 
the enterprise to be the key driver of the 
activation of innovation activity, and 
defined innovation as a key tool for 
improving the efficiency of investments and 
overcoming stagnation in economic 
development, which he defined as 
"technological stalemate" [34]. 

R.A. Fatkhutdinov defines innovation 
activity as "the process of strategic 
marketing, R&D, organizational and 
technological preparation of production, 
production and design of innovations, their 
implementation (or transformation into 
innovation) and dissemination to other 
areas (diffusion)" [85]. According to the 
author, "innovative activity is primarily 
characterized by the content, composition 
of specific actions performed according to 
a certain technology, procedure." 

I.L. Tukkel, together with A.V. Surina 
and N.B. Kultin, define innovative activity 
as "activity aimed at using the results of 


ISSN 2181-8622 


experimental developments, — scientific 
(research) and scientific-technical, 
inventive activity: for the creation, 


organization of production and sale on the 
market of fundamentally new or with new 


Cl 


Vol 8, Issue 1 


251 


www.niet.uz 


(22) 


Scientific and Technical Journal of NamIET _| 


consumer properties products (goods, 
works, services); creation and application 
of new or modernization of existing 
methods (technologies) of its production, 
distribution and use; the use of product, 
process, marketing, organizational 
innovations (innovations) in the 
development, organization of production, 
release and sale of products (goods, 
works, services) that provide them with 
cost savings, or an increase in production 
and sales of products in demand on the 


market" [86]. The authors distinguish 
product, process, marketing and 
organizational directions of innovation 


activity, defining "innovative programs and 
projects, innovative products" as objects of 
innovation activity [37]. 

L. N. Ogoleva presents innovative 
activity as a "purposeful system of 
measures for the development, 
implementation, development, production, 
diffusion and commercialization — of 
innovations", thereby emphasizing _ its 
consistency, complexity, multivariance and 
alternativeness. The author defines the 
boundaries of innovation activity "from the 
birth of a_ scientific idea to its 
commercialization" [38]. 

F.F. Bezdudny, together with G.A. 
Smirnova and O.D. Nechaeva, associate 
the concepts of "innovation" and 
"innovative activity" with "the process of 
implementing a new idea in any sphere of 
human activity that contributes to meeting 
existing needs in the market and brings 
economic effect" [39], noting that 
innovation can only have "a positive result, 
excluding the possibility of negative 
consequences, otherwise the innovation 
will not make sense." 

N. M. Tsitsarova defines innovation 
activity as "a set of works including the 
search and selection of innovative ideas, 
the development of innovations based on 
them, the introduction and replication of 
innovations" [40]. The author notes the 
"diversity of organizational forms" involved 
in innovation activities, linking this to the 
fact that "the process of innovation covers 
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a variety of fields of activity: scientific and 


technical, financial, informational, 
marketing, and various _ interacting 
organizations participate in its 
implementation: research institutes, 


financial and consulting organizations, 
venture firms, insurance companies" [41]. 

.T. Balabanov defines innovation 
activity as "a process aimed at developing 
and implementing the results of completed 
scientific research and development or 
other scientific and technical achievements 
into a new or improved product sold on the 
market, into a new- or’ improved 
technological process used in practice, as 
well as related additional research and 
development", including in this term all 
stages "from the emergence of the idea of 
innovation to the diffusion of the final 
product or service"[42]. 

In their work, A.G. Kiryakov and V.A. 
Maksimov emphasize the _ social 
significance of innovation, offering the 
following definition: "innovation activity is a 
socio—technical and economic process 
that, through the practical use of ideas and 
inventions, leads to the creation of products 
and technologies that are the best in their 
properties" [43]. Innovation is assigned the 
role of "the starting and _ defining 
organizational and economic element in 
the investment process, which forms the 
system of indicators of the investment 
project and its ultimate goal." 

L.N. Vasilyeva, E.A. Muravyeva 
believe that "innovation is the _ final, 
materialized result of innovation activity 
obtained from _ investing capital in 
discovery, invention, a new method of 
meeting social needs" [44], thereby 
defining the project approach as the basis 
of innovation activity, as well as 
emphasizing the social and investment 
orientation of the results innovation activity. 

l Ya. Luzhinsky and M. P. 
Pereverzev interpret the term "innovation 
activity" as "an integrated concept that 
combines scientific and technical and 
investment activities." At the same time, the 
authors note that when considering the 
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concept of innovation activity, the idea of "a 
special type of activity that covers the entire 
cycle of creation and use of new 
technologies and goods" comes to the fore, 
which defines it as "the main factor in the 
system of factors ensuring — the 
development and = improvement of 
production efficiency" [45]. 

N. N. Khanchuk in his article gives an 
idea of innovation activity as a "complex 
categorical structure" [46] and identifies the 
following categories of innovation activity: 
historical, economic, instrumental, 
philosophical, legal, commercial, 
entrepreneurial, economic, organizational 
and managerial, thereby further expanding 
the boundaries of innovation activity. 

Having acommon semantic similarity, 


the interpretations of the concept of 
"innovation activity". among various 
scientists also have differences 


concerning, for the most part, the definition 
of the boundaries of innovation activity, that 
is, indications of where innovation activity 
begins and ends. 

A more precise formulation of the 
concept of "innovative activity" is presented 
in Russian and international regulatory 
documents. 

Currently, a number of guidelines 
have been developed under the auspices 
of the Organization for Economic 
Cooperation and Development (OECD) in 
order to solve the problems of obtaining 
and analyzing data related to science, 
technology and innovation. According to 
Frascati's Guidelines, innovation is defined 
as "the final result of innovative activity, 
embodied in the form of a new or improved 
product introduced on the market, a new or 
improved technological process used in 
practice, or in a new approach to social 
services" [47]. 

According to the Oslo Manual, 
innovation activity means "any scientific, 
organizational, technological, commercial 
and financial actions that actually lead to 
the implementation of innovations or are 
conceived for this purpose" [48]. At the 
same time, the manual clarifies that 
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"innovative activity also includes research 
and development not directly related to the 
preparation of any particular innovation" 
[49]. The authors of the Manual distinguish 
four types of innovations: product, process, 
marketing and organizational. 

Stating the fact that neither science, 
nor international organizations and the 
state have adopted a single interpretation 
of the term "innovation § activity", the 
definitions presented above are used in 
practice and by complementing each other 
sufficiently fully reveal the essence and 
meaning of innovation activity in the 
modern world. The theoretical works 
described above explore the origins and 
nature of innovation processes, 
fundamental problems of _ scientific, 
technical and innovation management. 

Thus, the term "innovative activity" of 
the enterprise in this paper will mean the 
activity of the enterprise aimed at creating 
and implementing innovations in order to 
improve the socio-economic situation of the 
enterprise, namely, the emergence of new 
and improving the properties of existing 
products and services, technological lines, 


enterprise management systems, 
production and sale of products and 
services, improving safety and 


environmental friendliness of production. 
The concept of "innovation process" 
denotes an ordered set of actions that 
transform an innovative idea into a final 
result (the emergence of new and 
improving the properties of existing 
products and services, technological lines, 
enterprise management systems, 
production and sale of products and 
services, improving the safety and 
environmental friendliness of production). 
According to the accepted definitions, the 
innovative activity of an enterprise consists 
of innovative processes. The peculiarity of 
innovation activity is the focus on obtaining 
the final result, which has certain 
characteristics. Therefore, the main form of 
innovation activity is currently an innovative 
project, within the framework of which the 
specified values of target indicators should 
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be achieved based on the use of a certain 
set of resources and tools in a given time. 

Currently, innovation activity is an 
integral part of the socio-economic 
development of industries and _ states, 
therefore, issues’ related to the 
management of innovation activities come 
to the fore. 

In his work, G. Wulfen [50] defined the 
FORTH method (the abbreviation stands 
for: Full Steam Ahead ("Full Steam 
Ahead!"), Observe & Learn ("Observations 
and Conclusions"), Raise Ideas 
("Development of ideas"), Test Ideas 
("Testing ideas") and Homecoming 
("Returning home")), which offers a clear 
sequence of actions for each stage of the 
innovation process, and also, according to 
the author, includes all the necessary tools 
for the effective creation of new products 
and services. The work of this author is 
more of a psychological orientation and is 
aimed at the personal growth of innovators, 
rather than at the creation of specific 
mechanisms. 

G. Pisano defines the main problem 


of innovation management as_ the 
inconsistency between innovation 
strategies and other activities in the 


company, the difficulty of determining 
priorities between innovative projects for 
their financing. As a possible solution to 
these problems, he _ suggests’ the 
development of tools of the following 
functionality: "ensuring consistency and 
interconnectedness between innovation 
strategy, processes, organizational 
structures and procedures for the allocation 
of financial resources; formulation of clear 
goals of the company aimed at ensuring 
sustainable competitive advantages; 
development of value creation plans; 
introduction of parallel procedures for the 
selection and implementation of various 
types of innovations; finding a balance 
between different innovation strategies" 
[51]. 

R. Foster and S. Kaplan call the main 
problem of innovation activity "dependence 
on the behavior of the _ external 
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environment, offering to solve it for by 
changing the approach to strategic 
planning and taking into account alternative 
ways of obtaining innovations" [52]. 
According to the point of view of V.P. 
Barancheev, N.P. Maslennikova and V.M. 


Mishin, the peculiarity of innovation 
management is that "the object of 
management is the life cycle of an 


innovation or an innovative product that 
arises on the basis of previous knowledge 
of highly qualified specialists concentrated 
in one place, and design is carried out by 
creating new knowledge and _ this 
knowledge is the product of the process" 
[53]. 

Many well-known scientists have tried 
to reveal the nature of the emergence of 
innovations and the forms of organization 
of enterprises that are most favorable for 
the implementation of innovative activities. 
Currently, among the models describing 
innovative processes, the most widespread 
are: 

- the "technological push" model. This 
model was considered classical for a long 
time, since it was developed in their works 
by M.l. Tugan-Baranovsky [54], J. 
Schumpeter, G. Mensch. In this model, the 
latest achievements of science and 
technology are considered as a source of 
innovation. The "technological push" model 
is presented in the form of a sequence of 
linearly and cyclically repeating stages. 
This model was based on_ linearly 
sequential processes related to R&D, while 
the market is considered only as a 
consumer of innovations; 

- the "demand call" model (market 
pull). Supporters of this model were K. 
Freeman [55] and D. Roman [56]. Within 
the framework of this model, it is assumed 
that commercially successful innovations 
appear as a result of timely and adequate 
response of knowledge-intensive 
industries to consumer requests. Market 
demand, which determines the directions 
of R&D, is considered as the basis of 
innovation processes. The sequence of 
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stages that make up the innovation process 
is linear; 

- coupled model of innovation activity 
(coupling). It is based on the works of R. 
Rothwell [57], D. Moveri [58] and other 
scientists. This model combines the 
presence of stages that have the following 
characteristics: consistency, interaction 
with each other, functional isolation, which 
allows us to talk about the nonlinearity of 
the processes of creating innovations. The 
basis of the model is built around the 
development and design processes as the 
most  resource-intensive stages of 
innovation activity. During the engineering 
and design stage, small but constant 
changes occur, which, as a cumulative 
result, have a high impact on the result; 

- integrated model of innovation 
processes. M. Aoki is considered to be the 
founder of this model [59]. It is based on the 
integration of the ideas of several groups of 
specialists working in different directions. 
This approach leads to an acceleration of 
the process. Thus, the introduction of a 
new product to the market is most effective 
with the close cooperation of research, 
production, marketing, financial and other 
departments of the company. This process 
should be supervised by a_ special 
intersectoral working group; 

- innovation process in the model of 
strategic networks. The main 
representatives are such scientists as R. 
Cooper [60], K. Oppenlander [61]. Unlike 
the previous model, it is not only inter- 
functional, but also inter-institutional, or 
network, in nature. The model considers 
the company's interaction with external 
agents (suppliers, consumers, 
competitors), the ultimate goal of which is 
innovation. 

M.N. Rukavitsyna_ identifies two 
directions of creating an_ innovation 
management system: "integration of the full 
cycle of innovation activity into a 
continuous process and the allocation of 
innovation management into an 
independent management object" [62]. 
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Based on the analysis of a number of 
scientific papers devoted to innovation, it 
can be concluded that in order to ensure 
the successful and dynamic development 
of an enterprise producing high-tech 
products, it is necessary first of all to widely 
apply various methods of innovation 
management, which should _ include 
simultaneous and coordinated use of 
technological, scientific, personnel, 
commercial and other policies that ensure 
system solution of innovative development 
tasks. 

Conclusions. The main focus of the 
considered theoretical works is to provide 
conditions favorable for the creation of 
innovations, as well as to study the 
mechanisms that transform innovation 
from the idea stage to the final product. At 
the same time, in most of the considered 
works, insufficient attention is paid to the 
problems that have a negative impact on 
obtaining the results of innovative activity. 
The main risk accompanying innovation 
activity is considered to be market risk, 
however, the economic situation of recent 
years has shown that the feasibility of 
innovative projects to a large extent 
depends on the external economic 
environment of the project. Despite the 
large number of works in economics 
devoted to innovations and everything 
related to them, it should be noted a 
significant gap in the methodological 
support of the management of innovative 
activities of enterprises. 

One of these areas is associated with 
linking the attribution of the industry to 
knowledge-intensive in terms of the ratio of 
R&D costs and the corresponding output 
volumes. Thus, A.E. Varshavsky classifies 
an industry as knowledge-intensive if "the 
indicator of knowledge intensity, calculated 
as the ratio of R&D costs to the resulting 
indicator of the industry's activity, exceeds 
the average or some level specific to the 
industry as a whole". When forming a 
criterion for classifying an industry as a 
knowledge-intensive I.E. Frolov refers to 
the knowledge-intensive industries in 
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which "the ratio of R&D costs to the 
corresponding output is 1.2-1.5 times 
higher than the global average in the 
manufacturing industry of developed 
countries and is 3.5-4.5%". Another area of 
classification of industries as knowledge- 
intensive is the assessment of the 
personnel characteristics of the enterprise. 
Thus, according to V.L. Makarov, A.E. 
Varshavsky and L.A. Fedorova, the 
knowledge intensity of the industry can be 
determined on the basis of the following 
relations: "the number of people employed 
in science and scientific services to 
industrial and production personnel of the 
industry; R&D costs to industrial and 
production personnel, the volume of the 
main production assets of the industry”. 

In modern conditions of economic 
instability, deep modernization of industry, 
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enterprises comes to the fore. It is the 
productive innovative activity of enterprises 
of knowledge-intensive industries 
producing products and services with high 
added value that should play one of the key 
roles in making a breakthrough from the 
raw material model of the economy to the 
innovative one. The ongoing and planned 
reorganization and modernization _ of 
knowledge-intensive industries will require 
enormous costs, so mistakes in planning 
and decision-making within the framework 
of innovation management can entail costly 
consequences. Hence, there is a need to 
improve the methodological apparatus for 


managing innovation activities _ of 
knowledge-intensive industries, the 
purpose of which is’ to _— support 


management decision-making. To do this, 
it is advisable to make an analysis of the 


including the restructuring of many | existing practice of managing innovation 
enterprises of knowledge-intensive | activities of knowledge-intensive 
industries, the problem of increasing the | industries. 
efficiency of innovative activities of 
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MAIN CHARACTERISTICS OF THE RISK MANAGEMENT MECHANISM 
IN MANUFACTURING ENTERPRISES 
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Abstract: 

Objective. Improvement of risk management mechanisms in production enterprises is of particular 
importance. Because risks are characterized by different levels of danger depending on the type. This 
article provides detailed information about risks in the management of production enterprises and their 
classification into types and levels when taking into account the amount of damage. 

Methods. The research methods were statistical, comparative analysis, induction and deduction 
methods. 

Results. The scale of business in our country is increasing, which leads to meeting consumer 
demand, increasing the scale of national production, and increasing the share of production and services 
in the GDP, but there are always different levels of support for businessmen. participants face financial or 
other types of losses as a result of the mysterious factors. It is especially important to improve the risk factor 
management mechanisms affecting the stability of production enterprises. In this article, a scientific 
proposal and practical recommendations have been developed to prevent risks affecting production 
enterprises and to improve their management. 

Conclusion. Sometimes the risks have a high level, and their level of danger can increase the 
amount of the company's losses, sometimes there are insignificant risks, which almost do not affect the net 
profit, and can lead to a violation of the management mechanism. From this point of view, it is desirable to 
improve the mechanisms of their management, regardless of the level of risks. 

Keywords: production, risk, risk levels, light industry. 


Introduction. One of the main types 
of production is industrial production. The 
essence of industrial production consists of 
two types, which are divided into heavy and 
light industries. 

Industry is the largest and leading 
branch of material production. The majority 
of labor tools (tools), labor goods and 
consumer goods are created in it; all types 


of machines and mechanisms, structural 
elements of buildings and structures are 
produced; mining of underground 
resources is carried out; mineral, vegetable 
and animal raw materials are processed, 
consumer goods are made, etc. [1] 

The President of the Republic of 
Uzbekistan, Shavkat Mirziyoyev, in his 
Address to the Oliy Majlis, touched on this 
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and noted that"... in the reporting year, the 
balance was achieved in the economic and 
social spheres of our country, and high 
speeds were ensured due to modernization 
and diversification, which is a_ clear 
confirmation of this. . That is, ... 161 large 
industrial facilities were put into operation 
in our country in a short period of time. 
They say that this will allow us to produce 
an additional 1.5 trillion soums worth of 
products next year [2]. 

Methods. Statistical analysis 
methods, monographic — observation, 
induction and deduction, abstract thinking, 
economic-mathematical modeling, expert 
and rating evaluation methods were widely 
used in the research process. 

Literature analysis. Industrial risk 
should be understood as a risk arising from 
any type of activity related to the production 


of products, their sale, commodity- 
monetary and_ financial operations, 
marketing, commercial, socio-economic 


and scientific-technical projects [3]. 

A. Grigoryans stated in his scientific 
research that "Risk in industrial production 
is defined as a generalized characteristic of 
the situation, a decision-making process in 
conditions of uncertainty, if some reason 
does not allow to make an optimal decision 
to achieve the goal, then it creates a risk" [ 
4]. 


Structure of the manufacturin 
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When talking about the historical 
development of industrial production and 
its main results, the scientist of our country 
A. Artikov, it should be noted that the 
development of "Home industry" in the 
territory of modern Uzbekistan dates back 
to 12-15 thousand years ago - in the 
Mesolithic period. started During this 
period, very simple work tools and items 
were made. During the New Stone Age 
(Neolithic, the beginning of the 5th 
millennium BC), shipbuilding and textiles 
appeared. At the end of the Neolithic 
period, metal weapons began to be made. 
It is known from archaeological finds that 
the people living in the territory of present- 
day Uzbekistan knew how to make copper 
weapons at the end of the 3rd millennium 
BC [5]. 

Sh.D.Saidboyev, K.Sirojiddinov, one 
of our scientists, noted that "threats (risks) 
faced by industrial enterprises mean the 
possibility of occurrence of factors that 
cause damage to enterprises or adversely 
affect the smooth running of production 
processes." [6]. 

Results and discussion. As a result 
of the liberalization of the economy, 
expansion of production and _ wide 
opportunities for business activities, the 
industrial economy is recording growth 
from year to year (Table 1). 


Table 1 
in the Republic of Uzbekistan (as a 


percentage)‘ 


Ne Name 2017 2018 2019 2020 2021 

1 Production of textile 13,9 13,1 11,8 12.0 13,7 
products 

2 | Clothing production 5,1 4,1 3,6 3,4 3,5 

3 Manufacture of other 0,9 0,7 0,6 0.6 0.6 
finished goods 


The table shows that the production 
volume of textile products in the industry 
increased by 1.7% in 2021 compared to 
2020, but decreased by 0.2% compared to 
2017, and the volume of clothing 
production decreased by 0.1% compared 


to 2020. The indicator decreased by 1.6% 
compared to 2017. The production of other 
finished goods recorded a similar indicator 
in the last three years, but it also decreased 
by 0.3% compared to 2017. 


* Author's development based on the information of the State Statistics Committee of the Republic of Uzbekistan 
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The production of _ industrial 
production includes many sectors, among 
the sectors, the sector with a high share 
with its growth figures from year to year is 
mainly textile production. 

"On urgent measures to support the 
textile and knitwear industry" to support 
and further develop the textile and knitwear 
industry today Decree No. PF-5989 dated 
May 5, 2020 of the President of the 
Republic of Uzbekistan was adopted [7]. 
The decree stipulates the implementation 
of the following measures: 

- rapid solution of transportation and 
logistics issues of raw materials, materials, 
finished products, as well as production 
employees of textile and sewing-knitting 
industry enterprises; 

- development and implementation of 
measures to reduce the cost of 
manufactured textile and sewing-knitting 


Operational 
risks 


products and 
competitiveness; 

- search for new promising foreign 
markets, stimulate the export of local 
textiles and sewing and knitting products; 

- tasks such as the development of 
clothing designs and collections and their 
introduction to network enterprises are 
defined. 

As a result of the implementation of 
this decree, it will contribute to the 
development of textile enterprises and 
improve the mechanisms of its state 
support and management. 

By establishing an _ effective 
management system in _ industrial 
enterprises, it will be possible to reduce the 
effects of risk in production. The essence of 
risks in industrial production is different and 
they affect different criteria of activity (Fig. 
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increase their 


Selling 
risk 


Figure 1. The main risks in industrial production® 


It can be seen from the picture that 
the risk of supply includes situations related 
to the delivery of raw materials. Operational 
risks are associated with various accidents, 
destruction and losses that may occur in 
production. Financial risks are related to 
the effect of interest rates of loans or 
investments on production profits, while 
sales risk is directly related to fluctuations 
in the economy and market balance.Ishlab 
chigarish korxonalarida risklarni 
boshgarish mexanizmlarining o‘ziga hos 
uslubiyoti mavjuddir. One of the most 
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important of these is, of course, risk 
assessment. There are many approaches 
to the theoretical foundations of risk 
assessment, including economic analysis, 
mathematical modeling, SWOT analysis, 
sociological survey, evaluation matrix, and 
others. 

The main purpose of the risk 
assessment matrix is based on the results 
of risk analysis and assessment, so the 
assessment matrix is an_ important 
component of management (Table 2). 
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Table 2 


Risk assessment matrix in manufacturing enterprises ° 


Risk assessment matrix 


1 Big losses 
2 Losses 
2.1. Heavy 

2.2 ~— Light 


2.3 — It doesn't matter 


As can be seen from the table, risks 
are divided into small types for the 
production enterprise: large losses and the 
probability of causing losses are being 
promoted. Also, the loss factor itself 
consists of three components: heavy, light 
and insignificant. Big losses can occur on 
the basis of technological, household and 
financial effects. Losses are divided into 3 
types: heavy, light, insignificant. Heavy 
losses are risks arising mainly from 
financial losses. Small losses create supply 
and market risks. Insignificant losses occur 
due to temporary interruptions of medical 
resources, delays in supply, and other 
minor problems. 


Conclusions and suggestions. If 
we make a conclusion based on the risk 
assessment matrix in production 
enterprises, it shows the need to develop 
effective mechanisms of risk management 
and put it into practice. The word 
"mechanism" is used more often in works 
related to technique and technology, and 
this term is also used in modern economy 
and research works’ of _ scientists. 
Especially in the field of management, the 
term "mechanism" is widely used in the 
development of many economic and 
management models, and the term 
mechanism is used to make several types 
of factors appear as a single whole. 
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Absiract: Green economy and green growth play a key role in the transformation to the 
sustainable development from traditional development. In the world all nations are trying to change their 
traditional economy to the sustainable economic development in the form of green economy and green 
growth. 

In this paper, we have taken mostly into consideration all fields of green economy such as creating 
energy efficiency policies, enhancing to produce green product and increase the consumption of green 
products, promoting green jobs, upgrading environmental and socioeconomic impacts of the country’s 
latest green economy policies and green growth strategies for the upcoming years. We have tried to 
demonstrate profitable sides of the long term sustainable development rather than short term benefits of 


the new policies. 


Keywords: Green economy, green growth, sustainable development, socioeconomic, green 
economy policy, green growth strategies, climate change, natural resources, human wellbeing, traditional 


economy, renewable energy. 


Introduction. The concept of green 
economy has been evolved since 1972 at 
the UN Conference on the Human 
Environment declaration “We have only 
one earth” [1]. But this idea green economy 
and green growth or __ sustainable 
development has been the core idea of the 
economy of all nations in the late on XX 
century and XXI century. We have seen the 


UNEP _ statistics, Green Economic 
Institution articles, High-Level Political 
Forum on_ Sustainable Development 


(HLPF) and Green Growth Knowledge 
Platform (GGKP) annual reports about the 
green economy and_ green growth. 
European countries have encountered 
green economy and green growth more 
deeply than other countries, cause more 
people who is living in these areas are 
wants to life safe, ecofriendly, fresh air 
places, even they want to buy the products 
that have been produced in the form of 
green products more expensive tant the 
goods that have been manufactured in the 
form of traditional economy. 

Like other nations, Asian and central 
Asian countries also have given their great 
attention to the sustainable development. 
Korea, Japan, China and other well 
developed countries in Asia also have 
great experiences towards the sustainable 


development. In Asia the most complex 
and crucial socio-economic phenomenon 
of the twenty first century is rapid 
urbanization and more scarce recurse than 
passed centuries. It represents significant 
irreversible changes in production and 
consumption and in the manner in which 
people interact with nature. 

Our today’s economy and our way of 
life today are based mainly on of fossil 
fuels, which not only threaten essential 
environmental and social problems through 
global warming in the entire world, Aral sea 
phenomenon in central Asia, at actual 
consumption rate, will run out within few 
decades, causing enormous industrial and 
economic disaster. Uzbeksitan is one part 
of many nations who is suffering these 
phenomenon (Aral sea disaster). Lots of 
efforts have been made to tackle this 
problem and in order to get long term 
sustainable development we should 
change our behavior towards the economy, 
step by step new rules and legislations 
have to be made to change traditional 
economy to the green economy and green 
growth. Finally, mankind understood that 
nature is one, resources are scarce but our 
behavior towards the nature is not good, 
even worse. Green economy is one that 
promotes economic opportunities that are 
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not conflict with environmental 
sustainability and social well-being. It also 
promotes environmental objectives that 
can provide new forms of social economic 
opportunities. 

Green economy can be one tool that 
manages social equity, human well-being, 
with an improved economy while reducing 
ecological and environmental risks. This 
paper will give a general idea for green 
economy, green growth and sustainable 
development through international case 
studies that applied this concept to the 
cities of | Uzbeksitan and their 
environments. Finally, this paper will focus 
on new rules and legislation towards the 
green economy” and _ sustainable 
development, by analyzing them give 
reliable recommendations to create better 
eco-friendly life in Uzbeksitan. 

Literature review. There is no 
literally accepted definition of the term 
“green economy” and “green growth”. The 
core idea of the “green economy” derived 
from the idea of UN Conference on the 
Human Environment “We have only one 
earth” [1], but the term “green economy” 
was first coined in a pioneering 1989 report 
for the Government of the United Kingdom 
by a group of leading environmental 
economists, entitled “Blueprint for a Green 
Economy” [2]. Although there are no exact 
priority concepts related to the green 
economy, a number of the EU’s headline 
and Asia’s headline priorities and sector 
specific strategies and policies could form 
part of the green economy transition. 

Although the green economy has a 
legacy from “Limits to Growth arguments” 
[4] and the “Blueprint for a Green 
Economy” [3], currently iterations of the 
green economy entered mainstream policy 
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discourse towards the end of the 2000, for 
now it is notably main idea for all 
economists from the UNEP’s’ green 
economy reports. 

The concept of a “green economy” 
does not replace sustainable development, 
but there is now a growing recognition that 
achieving sustainability rests almost 
entirely on getting the economy right. 
Decades of creating new wealth through a 
“brown economy” model have _ not 
substantially addressed social 
marginalization and resource depletion, 
and we are still far from delivering to the 
Millennium Development Goals. 
Sustainability is still a vital long-term goal, 
but we must work on greening the economy 
to get us there. 

“Green economy” and “green growth” 
have many definitions which pay attention 
to different points. (See table 1). It is 
defined as a sustainable economy and 
society with a one-planet footprint where all 
energy is developed from the renewable 
resources. Green economy _ sectors 
include, for example clean technologies, 
improved freshwater infrastructure, 
sustainable energy, low carbon transport 


and energy efficient design, waste 
management clean technologies, 
sustainable agriculture energy and 


forestry. According to the UNEP (2011), a 
green economy is an economy caused by 
significantly reducing environmental risks 
through improved human welfare and 
social equity. In such sort of economy, all 
types of investments that reduce pollution 
and carbon emissions, improve resource 
and energy efficiency beside stop loss of 
biodiversity and footprint impacts are main 
elements affected income and 
employment. 
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Table 1. 
Some green economy definitions 
Source Definition Link 
“Green economy” is an economy that results in 
(UNEP)’s working improved human well-being and reduced UNEP 2012 annual report 
definition, inequalities over the long term, while not exposing | UNEP - UN Environment 


2012 


future generations to significant environmental 


Programme 


risks and ecological scarcities 


International 
Chamber of 
Commerce, Green 
Economy Task Force 


The green economy is one in which environmental, 
economic and social policies and innovations 
resources efficiently— 
enhancing human well-being 
manner, while maintaining the natural systems that 


EEA (2013) enable society to use 


sustain us. 


The green economy is an economy in which 
economic growth and environmental sustainability 
work together in an mutually reinforcing fashion, 
while supporting progress and social development. 


ICC’s new task force on 
Green Economy 
announces Chairperson - 
ICC - International 
Chamber of Commerce 
(iccwbo.org) 

EEA 2013 Work 
Programme to Address Air 
Pollution, Climate 
Change, Energy | News | 
SDG Knowledge Hub | 
ISD 


in an_ inclusive 


Green economy and green growth 
are not the same thing, “green economy” 
was evaluated by the Europe meanwhile 
Asian countries like Korea, Japan, China, 
Indonesia came up with new idea “Green 
growth” at the beginning of the XXI century. 
At the “Fifth Ministerial Conference on 
Environment and Development” (MCED) 
[5] held in March 2005 in Seoul, 52 
Governments and other stakeholders from 
Asia and the Pacific agreed to move 
beyond the sustainable development 
rhetoric and pursue a path of “green 
growth”. To do so, they adopted a 
Ministerial declaration (the Seoul Initiative 
Network on Green Growth) and a regional 
implementation plan for sustainable 
development. This commenced a broader 
vision of green growth as a regional 
initiative of UNESCAP, where it is viewed 
as a key strategy for achieving sustainable 
development as well as the Millennium 


Development Goals (in particular 2 and 7 
relating to poverty § reduction and 
environmental sustainability) (UNESCAP, 
2012). 

There are many definitions to the 
“Green growth” but one of the important 
one is definition of OECD in 2011, “green 
growth means fostering economic growth 
and development while ensuring that 
natural assets continue to provide the 
resources and environmental services on 
which our well-being relies. To do this it 
must catalyse investment and innovation 
which will underpin sustained growth and 
give rise to new economic opportunities” 

Classical growth theory assumes that 
output Q is produced using technology and 
human capital A, physical capital K, and 
labor L. The relationship among these 
inputs in the production, we can write in a 
mathematical way like this function: 


Q =f (A, K, L) [6] 


In this formula we can demonstrate 
classical growth in production factors K and 
L, growth in productivity Q (quantity). 
Growth in labor L is explained by 
population growth, labor force participation 
and improvements in health and education. 
Growth in K is explained by investment, 
and growth models assume that a share of 


output is used to increase the stock of 
capital K. Growth in A is explained by 
technological change, including changes in 
organization and practices, and by social 
capital improvement. 

The environment becomes “natural 
capital”, directly needed for growth, and 
environmental management becomes a 
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depreciation and destruction of natural 
capital, with direct impacts on output. We 
thus have: 


Q=f(A, K, L, E) [7] 


Here we can see E as environmental 
challenges. This demonstrates green 
growth rather than classical growth. All 
nations are trying to take into consideration 
environmental challenges in producing 
different products. As we know resources 
are limited, we should treat well towards 
the natural resources on earth. 

Discussion. Global climate change 
threatens to disrupt the well-being of 
society, undermine economic development 
and alter the natural environment, making 
it a key policy concern of the 21st century. 
Climate change means a change of climate 
which is attributed directly or indirectly to 
human activity that alters the composition 
of the global atmosphere and which is in 
addition to natural climate variability 
observed over comparable time periods 
(UN, 1992). Climate change also has been 
damaged one part of our _ nation, 
Uzbekistan. One of the essential sea of the 


central Asia is situated in Uzbekistan, Aral 
sea. Most parts of the Aral sea has been 
droughted by the nations which is situated 
in central Asia in the form of using incorrect 
way, so should try to safe our nature, our 
well-being, our economy. To do this we 
should support the idea of “Green 
economy”, “Green growth” and sustainable 
development. 

Worldwide, all nations have their own 
prospective towards the green economy 
and green growth. But, green economy has 
some multiple proses in general, we can 
see them in the following table 2. They 
figure out that all thing should be green like 
green jobs, green technology, green 
tourism, green food, green products, green 
nature green building and green services 
and green structure. All these terms have 
already taken an action in Europe and 
supported in the form of RDPs (Rural 
Development Programmes). 


Table 2. 


Multiple benefits of green economy 


Environmental benefit 


Natural resources protected and 
enhanced 


Biodiversity and ecosystem services can 
be sustained 
CO2 emissions can be reduced, carbon 


Climate of the country change to the 
good side 


Multiple benefits of the green economy 


Envirohmental benefit 
Green jobs and skills 


Production potential 


Efficient long term sustainable business 
New markets and products 


Economically effective and prosperous 


rural communities 


Uzbekistan recognizes that moving a 
low-carbon emission is important for the 


future prosperity and environmental 
sustainability. There are many rural areas 
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that are not being used, by understanding 
this we should create green places and 
green jobs by using these lands. To 
transform the economy of Uzbekistan into 
the new economic system by including the 
green growth, green economy and 
sustainable development inside the new 
economic system. By understanding these 
conditions President of the Republic of 
Uzbekistan Sh.M.Mirziyoev has_ signed 
decision “On the measures to increase the 
effectiveness of the reforms implemented 
in the Republic of Uzbekistan to transition 
to a "green" economy by 2030” [8] to 
establish green economy, green growth 
and_ sustainable development. This 
decision includes many essential tasks that 
we have to tackle year by year in the late of 
2030. The main issues indicated in this 
decision are the implementation of the 
tasks defined in the development strategy 
of New Uzbekistan for 2022-2026, the 
"green" and inclusive economic transition 
within the framework of the strategy of the 
transition to the "green" economy of the 
Republic of Uzbekistan. The work to be 
done in order to increase the effectiveness 
of the measures to ensure energy, use of 
renewable energy sources, and to further 
expand the saving of resources in all 
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sectors of the economy is consistently and 
clearly indicated. Problematic issues 
related to climate change have a negative 
impact on the effectiveness of reforms 
implemented in the country, in particular, 
on economic growth and poverty reduction, 
as well as ensuring environmental and food 
security. Based on this, in this direction, 
great attention is paid to reducing the 
impact of climate change and adapting to 
it, accelerating the transition to a "green" 
economy, and promoting a "green" and 
inclusive economic growth model. To 
increase the effectiveness of the measures 
taken on the development of the "green" 
economy based on the strategy of the 
transition to the "green" economy of the 
Republic of Uzbekistan in the period of 
2019-2030, as well as the cooperation of 
state authorities and management bodies 
with international organizations in_ this 
direction. to ensure coordinated efforts in 
mutual cooperation created the need to 
develop a program. The following main 
goals and tasks are clearly defined in the 
green economy development program. 
The program of transition to "green" 
economy and ensuring "green" growth in 
the Republic of Uzbekistan until 2030 
includes the following chapters.[10] 
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The priorities defined in this program are based on a number of strategic directions 
in the fields that exist at the national level and strengthen their complementary aspects, 
for example technological modernization and introduction of "green" technologies, 
increasing literacy of the population in the field of "green " economy, supporting "green" 
investments from the foreign institutions, etc. The program defines the tasks of ensuring 
"green" economic growth in the Republic of Uzbekistan in the following graph 2. 


Graph 2. 


Six priorities of “Green” growth in Uzbekistan 


Along with all countries, it is 
necessary for us to develop measures 
against climate change not only for our 
economic system, but also for improving 
external economic relations, improving the 
well-being of the population, and showing 
that we are a country that has its place 
economically in the world. The 
development of the green economy sector 
started with the decision of PQ-4477 dated 
October 5, 2019, adopted by our president, 
and the 26th session of the United Nations 
Framework Convention on _ Climate 
Change held in November 2021 (COR26) 
within the framework of the Paris 


Six priorities of 
“Green” growth in 
Uzbekistan 


Agreement, the Republic of Uzbekistan 
undertakes an additional obligation to 
reduce greenhouse gas emissions per unit 
of gross domestic product by 35 percent 
compared to 2010 levels by 2030 [11], we 
can mention this measure as a consistent 
continuation of activities in this field. 
Conclusion. In 2019, President of 
Uzbekistan has signed an order related to 
the proposed green growth and green 
economy. From that time, we have been 
trying to change the economy in the good 
side, long term sustainable development. 
We should not forget that to establish green 
economy and green growth in one country 
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firstly, this country has to be ready this 
change. As knowing these conditions we 
set many tasks to tackle in the next decade. 
At present climate issues have gradually 
evolved into a focus of international 
political, social and economic competition. 
Whether green growth can be achieved 
could determine the outcomes of this 
competition. We are not part of this 
competition nowadays, but we will be main 
part of this competition in a few years. In 
Europe like Germany, Italy, Spain, UK and 
in Asia like Japan, Republic of Korea, 
China, Vietnam, Malisa countries’ 
economies are mainly contain green 
economy and sustainable development. 
They have many concepts, action plans, 
priorities to get long term sustainable 
development. 

We should not forget that everything 
have to be hard at the beginning. In order 
to get long term sustainable development, 
in some cases we should lose, we should 
not choose benefits of usual economy’s 
short term benefits. On the one hand, 
green growth help achieve’ carbon 
reduction and sustainable development in 
the long run, on the other hand, it may force 
high-emission industries stop _ their 
operating. By studying and learning many 
scholar’s articles, reports, publications and 
our president Sh. M. Mirziyoev’s signed 
order, | have these recommendations in 
general. 
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Firstly, before turning into the green 
economy from traditional economy, we 
should give some illustrations about the 
green economy and its effects to the well- 
being, social life to the population its proses 
to the economy, cause most people 
nowadays want to live in developed cities 
or capital of the Uzbekistan but green 
economy mostly related to the RDPs (Rural 
Development Programs). So, if we want to 
enhance the green economy and green 
growth in Uzbekistan, we should create 
well social life in rural places, but now it is 
somehow costly for Uzbekistan. 

Secondly, among our population 
there is no exact idea what is the green 
economy and green growth, we should 
broadcast information about the green 
economy in publicly. 

Lastly, we should give grands to the 
scholars, who knows green economy better 
than others, to get more knowledge in this 
area in well developed countries like 
Germany, Italy, Korea, Indonesia and so 
on. 

A limitation of this study is lack of 
analysis of industry-level data related to the 
green economy, as in Uzbekistan lack of 
Organizations are producing green 
products. We use all information we have 
related to the green economy in 
Uzbekistan. In our follow-up — study, 
additional studies will be done on specific 
industries, thus providing new insights. 
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Abstract: 

Objectives: The main objective of this study is measuring capability of a wide range of social 
enterprises. The theoretical basis of the scale is supported by empirical research in the social sector. The 
scale provides a valid, reliable tool for measuring a wide range of SE in firms which meets different types 
of properties that required for measuring scales in the validity, social sciences or reliability. 

Methods. Within the framework of the problem of measuring efficiency social entrepreneurship 
describes the most common and popular approaches and measurement methods forms and content 
achieved by social entrepreneurs the results of their activities. The most common problems of measuring 
and evaluating social outcomes and social effects faced by social entrepreneurs who firmly believe that 
indicators of accuracy and interpretation of results allow them to deepen your knowledge and understanding 
of the true situation organization and their real status in the community of social entrepreneurs. 

Results. The results of this study analyses that the measuring the activity of social entrepreneurship 
is integral part of developing and managing SE in every single society. It was evident that social 
entrepreneurship has remarkable contribution in triple-bottom-line components of community development. 
In order to measure the activity variety of methods are analyzed alongside and in order to calculate the 
efficiency of SE new formula is offered. 

Conclusion. The development of social entrepreneurship has become widespread throughout the 
world, including in Uzbekistan. In view of the rapid spread of this new direction of entrepreneurial activity, 
it became necessary to develop an appropriate methodology for a comprehensive assessment of the 
effectiveness of social enterprises. This article will be of interest to undergraduates, graduate students, 
entrepreneurs and researchers in the field of social entrepreneurship. 

Keywords: social entrepreneurship; social and financial value; social and economic efficiency, social 
project, social benefit, measuring social effect; 


Introduction. The social sphere is | the material, spiritual, educational, 


a complex of both public and private 
institutions whose activities are aimed 
at sustainable socio-economic 
development of the regions, 
maintaining and improving the quality of 
life of the population. Branches of the 
social sphere are called upon to meet 


medical, cultural and social needs of the 
population. The most important social 
category that characterizes the general 
level of well-being, as well as the 
degree of satisfaction of human needs, 
is the quality of life. 
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Managing the quality of life of the 
population is a process that "is an 
integral part of a complex and 
multifactorial system, which includes 
many indicators and _ indicators to 
measure its level"’. The presence of a 
developed social infrastructure is 
designed to ensure a high standard of 
living in the country. 

Methods. Today in the community 
of social entrepreneurs a_ significant 
number of those who are not sufficiently 
aware of existing approaches and 
methods for assessing social the impact 
of their activities. Foreign experience 
shows that the need to measure social 
outcomes and_ social effects is 
constantly increasing, since social 
organizations must constantly prove 
their social significance. 
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However, due to the lack of a 
standard system and convenient tools 
for measuring social outcomes left to 
discretion of management and 
stakeholders on voluntary beginnings - 
based on faith, intuition and case 
analysis. Many social entrepreneurs do 
not measure social results, and few 


measure, but not systematically®. 
Consider the current practice of 
assessing social effects, socially 


significant results obtained in the field of 
social entrepreneurship. Most social 
entrepreneurs use common form of 
measurement, which is passing on 
stories representing examples _ of 
success to their sponsors and other 
interested parties. Most case histories 
are critical to uncovering qualitative 
information’. 


When we are talking about methods of describing the social effect. 
Descriptive techniques (“stories and cases”) aim to receiving feedback from 
stakeholders on the achieved social results and social impact, but their 
measurement is not held. Descriptive techniques, therefore, reveal results and 


best practices, factoring out efficiency'®. 


7 Ageenko A.V. The problem of assessing the 
satisfaction of the population with the quality of 
social services for the purpose of managing the 
quality of life in municipalities 

: PoykgectBeHckaa H.B., Borycnasckaa C.b., Bo6posa 
O.C. OUeHKa 3bEKTUBHOCTV NPOeKTOB 
HeKOMMepUeCKUX 


OpraHu3zaui, CouManbHoro npeAnpudumatTenbcrTBa 
2016.-168 c. 


° Tumoxosn A.H., Hukypag3e O.V. U3mepeHue 
3@MeKTMBHOCTU NpeANpuHumatTenbctBa/ / 2020. N27. 


C.193-198. 


10 Ageenko A.V. The problem of assessing the 
satisfaction of the population with the quality of social 
services for the purpose of managing the quality of life 
in municipalities // Economics, management, finance: 
Collection of conference materials. — Perm: Mercury, 
2011. — 123 p. -P. 5-8. 
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Descriptive techniques have the 
following advantages: 


their application does not require significant resources; 


information obtained using these techniques, 


has a 


high emotional impact; 


their application does not require significant resources; 


they do not have high qualification requirements 


descriptive techni 


specialists; 


ques can be used when social results 


and effect cannot be monetized (express monetary) 


Figure 1. The advantages of Descriptive techniques method" 


Another method do measure SE is 
the logic of a socially oriented program 
which describes the connection specific 
actions taken and the implementation of 
the mission program through the 
achievement of the objectives of the 
program and the decision tasks. This 
logic has a hierarchical structure: upon 
successful performing actions, the 
tasks of the program are solved, while 
solving tasks, the goal of the program is 
achieved, and the achievement of the 
goal of the program contributes to 


solving a larger problem 
(implementation of the mission of the 
program)", 


The logical model of a program is 
a structured visual understanding of the 


11 MenepGax JI. CyuHOCTb xpuctnanctBa // 
U3s6paHHbledunocodckue npou3Begeuua”. T.2-. 
M.:1955.-420 c 


relationship of resources invested in the 
program, applied actions and 
strategies, and those social changes 
that which need to be achieved. The 
logical model is a tool with which you 
can plan a project, analyze current 
activities, as well as present project 
stakeholders information in a lapidary 
and accessible form. 

The logical model (theory of 
change) is a tool control used to 
improve the structure of the program not 
only at the design level, but also at the 
implementation level project. It includes 
such strategic components project, as 
inputs, results, end products, impact. 
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The chain of results to measure social effect 


Figure 2. The chain of result to measure social effect 


Discussion. In the last decade, the | activities at another level. Still, it can also 
idea of social enterprise has been gaining | be the other way around. Thus, when 
popularity, which set their task not only to | evaluating efficiency at the enterprise level, 


achieve profit, but also to solve other 
problems. If a few years ago, the social 
entrepreneur was soon an exceptional 
figure, then now the phenomenon of social 
entrepreneurship is becoming mass. Don't 


first of all, emphasis is placed on the 
economic results of the implementation of 
current and prospective projects and their 
impact on the performance of a social 
enterprise. Naturally, given the social 


start the chain Our reaction, which in the | orientation of the enterprise, the social 
early 70s of the last century made a | consequences of the activities carried out 


popular effect: appearance of the first 
investors increased the interest in the 
industry and, accordingly, the number of 


by it within the framework of the goals of 
the project should be taken into account". 
The success of many __ social 


entrepreneurs. Spiral of the beginning | enterprises or a social designs carried out 


unrolling'*. The number of entrepreneurs 
and investors increased. The same thing 
happens and now, in the sphere of social 
entrepreneurship, the number 

enterprises and the number of projects. 


by own formulated programm in terms of 
achieving the final result. For its evaluation, 
such concepts as effectiveness, efficiency, 


of | quality assessment are most often used, 


which are formed on the basis of the tasks 


Evaluation of the effectiveness of | and goals of both the social enterprise itself 
promising social projects, as well as the | and the implementation of the social policy 


socio-economic activities of social 
enterprises in general, can be carried out at 
different levels of the country's economy. 
However, it should be noted that the 
existing methodological approaches to 
assessing the performance of social 
enterprises, the set of indicators included in 
the calculation of efficiency, as well as their 
priority for each level may differ'’. In 
addition, a set of measures that is effective 
at one level may be associated with some 
costs that will reduce the effectiveness of 


? A.A. Plyukhina, “Improvement of the method for 
assessment of social enterprises’ activity “, - 2016 
Moscow 

13 VinHaes A.B. Kputepuu uv MeTo”bI OL|EHKM NpoeKTOB 
COLWManbHOoro NpeANpuHumatenbctBa // Tpyzbi 


of the society, which provides social 
services and the provision of social 
services to the population within a certain 
region or the whole country. 

As part of the implementation of any 
social project, the goals of the enterprise 
can be both universal and specific, due to 
a certain type of social enterprise and 
oriented in accordance’ with the 
characteristics of the region in which the 
project is being implemented. 


MockosBckoro }u3nKkO-TeXHUYeCKOrO UMHCTMTYTA. — 
2011. 

4 Munaes A.B. Koutepuu 1 MeTofb! OLLGHKN NpOeKTOB 
col|ManbHoro npeAnpuHumatenbctsa //. — 2011 
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Results. The analysis of the 
performance of a social enterprise can be 
described by the following algorithm, which 
includes’®: 

1. Research and preliminary strategic 
marketing planning. At this stage, the 
general socio-economic situation of the 
region is studied, a number of problems of 
its development are identified, as well as 
the perception by certain groups of the 
population of the nature of social projects, 
their main goals and results, changes and 
impacts arising in the course of practical 
activity 

2. The next stage is the definition of 
the target audience for which the social 
project is aimed, the identification of direct 
or indirect consumers of public goods and 
their expected end result from the 
implementation of the project. 

3. Establishing the boundaries of the 
analysis. Within the framework of this step, 
specific goals and directions of the impact 
of the social project are determined, as well 
as the period and _ parameters’ of 
functioning. 

4. Development of a scorecard and 
development of indicators. At this stage, 
the nature of social benefits, the nature of 
the impact and changes that occur during 
the social project are substantiated. Social 
benefits are formed, and the social value 
created in the process of _ project 
implementation is determined. 

5. Definition of forecasts. As part of 
this step, funding sources are identified, 
financial performance and reporting are 
examined, and the impact of various 
performance indicators on __ social, 
economic, and environmental outcomes 
being created is assess. 

6. Calculation of the social efficiency 
of the project. The stage provides for the 
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calculation of the reduced cash flows for 
the project based on the collected data, the 
developed implementation model and 
forecast data. The calculation of such 
indicators as the payback period, 
profitability of invested capital, and the 
amount of actual expenses are taken into 
account. It is important to analyze the risk 
factors at the project implementation stage. 

7. Formation of reporting and 
development of measures to improve the 
activities of the social enterprise. 

Evaluation of the performance of 
social enterprises is based on performance 
indicators and criteria. Efficiency and 
quality assessment is an integral part of the 
overall quality assurance system, within 
which each social enterprise seeks to 
understand the process and result of its 
work’®, 

Social performance indicators are 
determined on the basis of economic and 
statistical reporting data, based on the 
results of a survey, using the method of 
expert assessments, and others. At the 
same time, some of the indicators have a 
very conditional value, while others cannot 
be expressed quantitatively. 

Based on the existing traditional 
assessment methods, we propose to 
introduce and use an integral coefficient 
(KEF) to assess the effectiveness of a 
social enterprise, which includes a set of 
criteria (K1-n), that is an indicator of the 
social effectivness of the social project, the 
effectiency of a social enterprise; the 
Weisbrod social index, which reflects “the 
relationship between the types of financial 
receipts of an enterprise and the nature of 
the services it provides or the products it 
produces”; coefficient of social profitability; 
payback period of a social project, etc.'”: 


Kef = K1*i1 + K2*i2 + K3*i3+ K4*i4+ Kn*in, (1) 


15 Ageenko A.V. The problem of assessing the 
satisfaction of the population with the quality of social 
services for the purpose of managing the quality of life 
in municipalities // Economics, management, finance:— 
2011 


6 Martin, R. L., & Osberg, S. Social entrepreneurship 
The case fordefinition. Stanford social innovation — 
2007. 

17 Catherine L.H. Canadian Social Enterprises: Who 
Gets the Non-Earned Income?-2016 
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there i1-4,n — coefficient significance. 

As one of the most important criteria for evaluating the effectiveness of a social 
project, we take the indicator of the social effect from the implementation of a social 
project Ksp), which, based on the methodology for evaluating the effectiveness of an 
investment project with a social focus, can be calculated using the formula: 

Ksp = Kre * Kse, (2) 
there Kre —coefficient of regional usefulness 
Kse — coefficient of social efficiency 


Social efficiency implies a positive 
impact from the implementation of a social 
project for the population, which can be 
expressed in improving the quality of life or 
increasing the supply of new social 
services, in the regularity, timeliness, and 
also in increasing the availability of their 
provision. 

Conclusion. In the modern civilized 
world, the assessment of social results and 
effects obtained in the process of 
implementation social projects in social 


organizations, becomes essential 
elements of their relationship with 
employees and_ volunteers, donors, 


beneficiaries and the state. That's why the 
community of social entrepreneurs 
interested in eliminating the main problems 
along the way development of a unified 
system for assessing social results and 
effects. Here is a list of them: 

> lack of simple and practical tools 
that causes irregular assessment of social 
results and effects by social entrepreneurs; 


> underestimation of the quality of 
life changes beneficiaries or society; 

> false goals and indicators: the 
choice of more "light" beneficiaries to 
provide services for the purpose 
demonstrating great success in achieving 
social results; 

> proportionality and _ balance: 
efforts, invested in the social performance 
measurement system and the level exactly 
must be proportionate; 

> excessive bureaucracy: a system 
for measuring social results should help, 
not take away from the social entrepreneur 
already scarce resources; 

To conclude it is necessary to change 
the attitude towards the evaluation of all 
internal and external stakeholders 
interacting with social projects. Social 
impact assessment is extremely important 
aspect of the development of social 
entrepreneurship, which means a way of 
solving or mitigating the problems that exist 
in society. 
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Abstract: 

Objectives: The main objective of this study is analyzing and measuring the capability of improving 
and developing social enterprises in Uzbekistan. The theoretical basis of the scale is supported by empirical 
research in the social sector. On other hand, finding out both strengths and weaknesses on managing and 
developing environmental social entrepreneurship in our country also was our main aim in this article. 

Methods. In this article we used SWOT analysis in order to identify the current condition of 
environmental social entrepreneurship in Uzbekistan. Besides that, variety kinds of tables and diagrams 
also created by author based on the information given by statistic committee. 

Results. The results of this study analyses that social enterprises are required to report on the social 
and/or environmental benefits they bring to society, but in most countries, a uniform reporting form and 
criteria have not yet been developed in the area of control. In foreign practice, there are different definitions 
of social entrepreneurship, which sometimes contradict each other. According to experts, the complexity of 
developing a single legal approach to defining the term social entrepreneurship is explained by the following 
circumstances. 

Conclusion. To conclude, environmental social entrepreneurship can be seen as an integral part of 
every single society and government future plans because of it vitalness and importance in today’s world. 
Because, tons of environmental and social problems are improving day by day instead of reducing. In order 
to sovle aforementioned problems, social entrepreneurship is a most accurate choice in developing 
countries like Uzbekistan. 
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Introduction. In today’s rapidly 
progressing and competitive world, 
more and more entrepreneurs are 
working at the _ intersection § of 
philanthropy and commerce, innovation 
and traditional business practices to 
solve social problems in the world. 
Nevertheless, the legal aspects of the 
development of the phenomenon of 
"social entrepreneurship" are still in 
their initial stages. 

The non-existence of the legal 
space of social entrepreneurship leads 
to negative consequences, such as the 
lack of development of rules for granting 
privileges and preferences, difficulties 
in buying and_ renting — buildings, 
problems related to the sale of products, 
etc. Such difficulties are felt especially 
in the CIS countries, which pay special 
attention to social entrepreneurship. 

In this regard, the study of the main 
trends in the field of legal regulation of 
social entrepreneurship in advanced 
countries such as the United States, 
Great Britain, Italy, Malaysia, and South 
Korea allows the following main points 
to be distinguished. 

Methods. In order to develop 
social entrepreneurship plenty of works 
are doing step by step in Uzbekistan. 
Development of entrepreneurship, 
creation of new jobs, provision of 
employment of the population and 
increase of its income are considered to 
be one of the priority tasks in the current 
complex conditions. In this regard, our 
state and government are taking 
necessary measures to stabilize the 
economy and_ support business 
representatives. 


18 O.Otaxanova Can social entrepreneurship solve social 
problems in society? — 2020 


Therefore, the coronavirus 
pandemic has shown that it is a very 
important and urgent task to develop 
production, increase the number of 
business entities, and especially to 
prevent a sharp decrease in the income 
of the low-income and unemployed 
segments of the population in order to 
increase the income of the population. 

Today, it is an important task to 
introduce and develop non-state social 
protection policy, L.e., social 
entrepreneurship, taking into account 
international experiences and new 
approaches’ to solving _ socially 
important issues. Therefore, the draft 
law "On Social Entrepreneurship" 
defining the legal basis of the industry 
was developed. 

The faction of the People's 
Democratic Party of Uzbekistan in the 
Legislative Chamber of the Oliy Majlis, 
among a number of issues on the 
agenda, this draft law was discussed in 
the second’ reading with’ the 
participation of deputies and 
representatives of official organizations. 
This draft law, discussed by the 
members of the faction, includes 
concepts such as the main principles of 
social entrepreneurship, the main 
directions of its activities, types of 
activities, and the main directions of the 
state policy in the field of social 
entrepreneurship'®. 

According to the draft law, new 
forms of state support for social 
entrepreneurship are being adopted to 
identify enterprises that have directed 
their resources to the social sphere, to 
take into account the privileges and 
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preferences given. for attracting 
investment into the social sphere. 

In the project, based on their social 
importance, the persons belonging to 
the socially needy categories of the 
population are listed'?: 

¢ Persons with group | and Il 
disabilities, children with disabilities; 

* orphans and children deprived of 
parental care and persons aged 18 to 
30 who belong to their category; 

* persons suffering from socially 
significant diseases and diseases that 
pose a danger to others (tuberculosis, 
oncology, AIDS, leprosy and 
occupational diseases); 

* single persons with dependent 
children under the age of 16 or with 
disabilities; 

* graduates of general secondary, 
secondary special and _ professional 
educational organizations within 3 
years of graduation; 

¢ Graduates of orphanages under 
the age of 30; 

* persons released from prisons; 

¢ single elderly people who need 
the care of others and elderly people 
living alone; 

* incompetent 
persons. 

Forms of state support for social 
entrepreneurship social 
entrepreneurship activity by the state 
support is provided in the following 
forms?°: 


and__ disabled 


a) providing benefits and 
preferences; 

b) subsidizing social project 
costs; 

C) placement of the state 
social order; 

d) financial support; 


19 »f-26 on amendments and additions to certain 
documents of the president of the republic of 
Uzbekistan in connection with the improvement of the 
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e) training and retraining of 
social enterprise employees 

f) providing advice, 
methodical assistance and 


informational support. 

State support of social 
entrepreneurship activities is 
implemented from the day the business 
entity is entered into the register of 
social enterprises and is canceled from 
the day it is removed from the register 
of social enterprises. 

State support for social 
entrepreneurship activities is applied to 
business entities that have changed 
their main activity in order to eliminate 
emergency situations only during the 
emergency period and is canceled from 
the first day of the month following the 
month in which the emergency situation 
was eliminated (cancelled). 

Results. In accordance with the 
current legislation, tax and _ other 
benefits are established for enterprises 
that produce products and equipment 
for people with disabilities. However, 
the legal concept of _— social 
entrepreneurship and the mechanisms 
of legal regulation of relations related to 
it are not clearly provided for. 

In this regard, when studying the 
legislation of the USA, Great Britain, 
Poland, Belgium, Italy and_ other 
countries, it can be seen that as a result 
of the establishment of _ this 
entrepreneurial activity, a high result 
has been achieved in terms of the 
production of social goods and the 
provision of social services, along with 
providing employment to the socially 
vulnerable sections of the population. 

From this point of view, it was 
necessary to adopt the law "On Social 


system of social support for the elderly and people with 
disabilities—2021 
20 draft law on social entrepreneurship 17" substance 
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Entrepreneurship" in our country. Its 
main goal is to improve the living 
standards of the socially vulnerable 
population, provide them with work, 


() 


() 
a STRENGTHS 


1. Elimination of existing social and environmental 
problems in society through entrepreneurs; 

2. Reducing environmental pollution; 

3. Creation of new jobs; 

4. Conservation of natural resources; 

5. Increasing innovation and investment potential; 
6. Attracting investments from foreign funds and 
investors; 


1. The field of social entrepreneurship 
saving the part of the state budget directedto © 
social spheres through extensive development; 
2. Partial elimination of waste disposal problems; 
3. Use of waste as ready-made raw materials; 

4. Reducing environmental and economic damage of 
hydroelectric power plants using renewable energies; 


q OPPORTUNITIES 


produce social 
services. 

To analys current condition of SE 
in Uzbekistan more properly we utilized 
SWOT analysis. 


goods and provide 


~ SWOT analysis of the developing social entrepreneurship 


WEAKNESSES ion 


1. Cost of using renewable resources; 

2. Lack of funds in the field 

3. High share of income reinvested in the 
enterprise (currently 70%) 

4. Low profitability of social entrepreneurship 
compared to other types of entrepreneurship; 
5. Termination of activities of enterprises that 
harm the environment and unemployment of 
employees; 


1. Environmental protection of people 
inattention to social and environmental problems; 

2. Violation of the healthy environment in the 

market by giving benefits to social entrepreneurship; 

3. The strength of competition in the fieldin the world 
market; 

4. The emergence of problems in attracting investments; 
5. Technical and technological dependence of social 
entrepreneurship development on foreign count 


THREATS ‘= 


Figure 1. SWOT analysis of the developing social entrepreneurship?" 


It can be transparently seen that there 
are huge opportunities to develop SE in 
Uzbekistan which brings plenty of possitive 
effects to economy and environment. But, 
it is fair to say that SE does not come with 
negative affects like termination of activities 
of enterprises that harm the environment 
and unemployment of employees or 
violation of the healthy environment in the 
market by giving benefits to social 
entrepreneurship. From our point of view, 
SE has more advantages than its 
disadvantages. With the help of SWOT 
analysis we were able to find out external 
and internal factors which affects and 
effects social enterprices. (Figure 2) 

In the development of — social 
entrepreneurship aimed at environmental 
protection, it is important to study the 


*1 Created by author 


specific features of the environment 
affecting the industry and _ the 
interdependence of their constituent 


factors. Although external and_ internal 
factors affecting the development of social 
entrepreneurship based on environmental 
protection have not been systematized in 
the Republic of Uzbekistan, much attention 
is being paid to the greening of the 
economy. External factors affecting 
development do not depend on the social 
enterprise itself, these factors require 
support from the government and 
cooperation with other sectors. 

Among’ the external factors, 
environmental factors and_ problems 
related to environmental damage in the 
country, as well as the socio-cultural level 
of the population occupy an important 
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place. The creation of a _ favorable 
investment environment ensures the 
attraction of foreign investors in solving 
existing environmental problems and the 
study of foreign experience through them. 
The most important external factor in the 
development of social entrepreneurship is 
the government's support of the industry, 
which creates benefits for entrepreneurs 
and focuses on increasing their skills. 
Internal factors also have a direct 
impact on the development of social 
entrepreneurship aimed at environmental 
protection. These factors mainly depend on 
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the skills of the social entrepreneur, such 
as his experience, level of understanding of 
the field, mastery of social 
entrepreneurship activities, thoroughness 
of the business plan, and the potential to 
use resources and modern technologies. In 
addition, the social and material benefit of 
entrepreneurs and how much of the income 
they can reinvest and how much they can 
use as they wish is the reason for the 
development of social entrepreneurship 
aimed at environmental protection by 
encouraging entrepreneurs. 


External and internal factors affecting the development of social 


entrepreneurship based on environmental protection 


Environmental factors 
and problems 


Improving the skills 
of entrepreneurs 


Experience of the 
entrepreneur 


External factors 


=| in the tax Condition for Government 
=| investment legislations 
Internal factors 


Perfection of The right to use financial Innovation and Using resources 
the business resources integration factors efficiency 


Socio-cultural level of 


the population 


Entrepreneurs’ social 
pT ———>|_ and material interests 


Figure 2. External and internal factors affecting the development of social 
entrepreneurship based on environmental protection? 


Conclusion. In conclusion, it should 
be noted that in the context of the decrease 
in the rate of economic growth in the world 
and the socio-economic consequences of 
this trend have grown to an unforeseeable 
level, the governments of developed and 
developing countries are working to create 
legal foundations for social 


?? Created by author 


entrepreneurship. they give priority to the 
development of effective measures. 

From this point of view, in the 
conditions of the Republic of Uzbekistan, 
the development of normative frameworks 
for the creation and development of the 
institution of social entrepreneurship, which 
provide for the system of full support by the 
state, including the announcement of 
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subsidies and grants for them, benefits and It is also important to take measures 
it will be appropriate to provide | to inform the public and business circles 
preferences, as well as provide constant | about the benefits of social 
advisory support. entrepreneurship. 
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Abstract: 

Objective. The Economic Association of Interaction - individuals or legal entities, in order to combine 
the wines to maintain their independence, and the combined facilities. Corporation - for, to work in 
partnership to achieve common goals, united, independent legal entity - a legal person, the person 
described inthe amount of medication. They are created in the form of joint stock companies. The 
concentration of enterprises is carried out in the form of cartel, syndicate, holding and financial-industrial 
groups. 

Methods. In the process of analysis, methods of comparison and systematic analysis were used. 
The state of ensuring the development of sustainable development was assessed by the monitoring method 
and the corresponding conclusions were formed through abstract-logical thinking. 
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Results. The selection of the best forms of communication between the factors under consideration 
plays an important role in the effective modeling of data on the processes of ensuring the security of small 
business and private entrepreneurship by methods of correlation-regression analysis. In this article, we 
give examples of a system of normal equations generated by the least squares method to determine the 
mathematical models often used and the unknown parameters in the models and its application in practice. 

Conclusion. The concept of security should firstly, meet the environmental goals and objectives of 
the enterprise and secondly, to consider external effects on the environment that may have a direct or 
indirect impact on the safety of the enterprise. At the same time, the company's work is critical for some 
measures to ensure the safety of the accused should be done, and, above all, for the appropriate reserve 


should confirm the creation order. 


Keywords: production, goods, working capital, fixed assets, national economy, funds, economic 
activity, economic stability, quality enterprise, business, method, mathematical model, economic security, 


coefficient of variation, confidence interval. 


Introduction. The 
Economic Association of Interaction - 
individuals or legal — entities, in 
order to combine the wines to maintain 
their independence, and the combined 
facilities. Corporation - for, to work in 
partnership to achieve common goals, 
united, independent legal entity - a legal 
person, the person described inthe 
amount of medication. They are 
created in the form of joint stock 
companies. The concentration "of 
enterprises is carried out in the form of 
cartel, syndicate, holding and financial- 
industrial groups. Schedule - of 
production problems in the production 
of characters, prices, sales of goods, 
labor issues, such as recruitment and 
acts on the basis of the contract. In this 
form of integration, enterprises are 
united on the basis of cooperation, while 


maintaining their 
independence. Syndicate 
of commercial activity (Supply, sale, 


and pay the price to do), which will be 
organized on thebasis' of _ the 
association is. Within the framework of 
the syndicate, enterprises retain 
their legal and economic status. Trest 
are highly centralized. His enterprises 
lose production, trade and 
independence and operate according to 
a single plan. Holdings are an effective 
form of management that allows you to 
consolidate and coordinate the financial 


resources of participants, as well as 
quickly perform production tasks. 

These enterprises will be engaged 
in integration processes in order to: 

¢ Achieving a more efficient use of 
resources; 

*Updating and _— strengthening 
cooperation through cooperation; 

*Access of entrepreneurs to 
foreign markets; 

¢ Attracting new 
investment in production; 

¢Pursuing a unified pricing and 
sales policy to achieve success in the 
domestic and foreign markets. 

Methods. In the process of 
analysis, methods of comparison and 
systematic analysis were used. The 
state of ensuring the development of 
sustainable development was assessed 
by the monitoring method and the 


types __ of 


corresponding conclusions were 
formed through abstract-logical 
thinking. 


Results. N.V. Matveev offers the 
following definition of economic security 
of an enterprise: “this is the state of the 
enterprise, which ensures the stability of 
its functioning, financial equilibrium and 
regular profit-making, the ability to fulfill 
set goals and objectives, and the ability 
to further develop and improve”. 

Alshanskaya 1.V., Kazhaeva 
Yu.D. and Mironenko A.V. offer a 
classification of security threats that can 
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be implemented by dividing into threats 
related to internal and external factors. 
Security threats - internal - external - 
random - intentional. The purpose of 
ensuring the economic security of the 
enterprise is to protect its property and 
employees from sources of external and 
internal security threats, to prevent the 
causes and conditions that give rise to 
them. For each enterprise, “external” 
and “internal” threats are _ purely 
individual (industry-specific, scale of the 
enterprise, field of activity). At the same 
time, in our opinion, these categories 
include individual elements that are 
acceptable to almost any business 
entity. 

The selection of the best forms of 
communication between the factors 
under consideration plays an important 
role in the effective modeling of data on 
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the processes of ensuring the security 
of small business and __ private 
entrepreneurship by methods _ of 
correlation-regression analysis. In this 
article, we give examples of a system of 
normal equations generated by the 
least squares method to determine the 
mathematical models often used and 
the unknown parameters in the models 
and its application in practice. When 
choosing the form of the regression 


equation, the following should be 
considered: 

1. The general form of the 
connection, the nature of _ the 


connection should be consistent with 
the characteristics of the control object 
being studied. 

2. Whenever possible, use the 
simplest forms of equations that are 
easy to interpret and apply. 


As aregression equation, it is often linear: 


nun 


VY =A, +a,X,+A,X,+...++4,x [5] 


and level functions are used: 


wh 


aq ay a, 
V=AyX, X 2° ..-X, [6] 


The parameters of this equation are usually determined by the least squares 
method. In general, the system of normal equations is expressed as follows: 


Na, +4, >, X, +4, > x, +..+4, > X, = DY 
Ay YX, +4, > x +4, > HX, +..44, 1 HX, = Hy 


Oy YX, $4, > HX, $A, y XyX, +t G, Xe =D XV 


The bond density is similar to the correlation index and is estimated using the 


cumulative correlation coefficient: 


where, is the theoretical value of the resulting index determined using the 


regression equation; Y - the arithmetic mean of the resulting figure. 
Multidimensional mathematical models of the degree of dependence of GDP 
on other factors were developed on the basis of statistics on the development of 
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small business and private entrepreneurship, their equal opportunities in 


competition and economic security. 


The mathematical model u = a0 + a1x1 + a2x2 + a3x3 + a4x4 + a5x5 + a6x6 
+ a7x7, was sought in the form. Here, it is the gross domestic product (billion 
soums); x1 - industry (billion Soums), x2 - construction (billion soums); x3 -, 
employment (thousand people); x4 — export (mln. USH.dol); x5 - import (mln. USD); 
x6 - trade (billion soums); x7 - agriculture, forestry and fisheries (billion soums), 
a0, a1,..., a7 - constant numbers. To find the coefficients a0, a1,... a7 we use the 
method of least squares of mathematical statistics. As a result, we create the 


following mathematical model. 


y= 1174,46 + 184,84 x1 + 78,45 x24+79,7 x34+17,9 x4+ 37,41 x5+ 299,45 x6+47,7 


X7. 

The analysis of the mathematical 
model shows that the influence of 
industry, trade, agriculture, forestry and 
fisheries on the factors shaping the 
potential of the gross domestic product 
is significant. 

Institutional reforms in the oil and 
gas sector of the country Creation of 
“Uzbekneftegaz’, structural and 
substantial change in __ vertically 
integrated structures in the direction of 
market relations.[1] Transformation of 
the state concern into the national 
corporation Uzbekneftegaz [2] from the 
creation of NHC "Uzbekneftegaz” It is 


characterized by a three- 
stage process consisting of.[3] Of 
course, aS a_ result of these 
organizational changes, some 
enterprises were liquidated, while 
others received new _ institutional 
names. Entered into the existing 


system of the Company on August 21, 
2006. 

Discussions. Determining the 
level of public-legal regulation of 
business is a very delicate matter. For 
example, protecting the domestic 
market is a constant and necessary task 
for every state. However, the other side 
of the issue is the extent to which 
customs restrictions are imposed in 
order to protect the domestic market. 


In particular, a number of countries 
have imposed trade embargoes on 
basic foodstuffs. In addition, the 
activities of businesses related to the 
provision of services within the country 
have been suspended. The analysis 
shows that in times of crisis, there are 
sharp changes in the trajectory of the 
dynamics of public regulation of 
entrepreneurial activity. This will 
increase the mass influence of the state 
in a number of sectors of the economy, 
and thus stabilize the private economy 
with the help of the state. With the 
stabilization of economic relations, the 
influence of the state on the economy is 
reduced, and in the regulation of 
economic relations, public law begins to 
give way to private law, and, of course, 
this changes the dynamics of public 
regulation of the economy.[4] 

The policy of the state to determine 
the level and dynamics of public 
regulation of entrepreneurial activity 
can be compared to a passenger on 
horseback. The passenger pulls the 
reins of the horse slightly on uneven, 
high and low parts of the road 
(otherwise, he may fall) and when he 
goes out on a flat road, he loosens the 
reins of the horse again. But he never 
let go of the horse’s bridle completely. 
Because in case of emergencies and 
other dangers, it will be necessary to 
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control the horse in a safe direction 
immediately. 
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The need for mass legal regulation of entrepreneurial activity 


2. Effective and 


1. Public interest 
supply and 
protection 


Level of mass legal regulation of 
entrepreneurial activity - specific 
means and measures of legal 
regulation that realize the need 
(purpose) of mass legal regulation 
of entrepreneurial activity. 


expedient regulation of 
business activities 


3. Implementation of 
economic policy of the 
state 


Dynamics of mass legal regulation of 
entrepreneurial activity - determines 
the level of mass legal regulation of 
entrepreneurial activity, which varies 
from imperative to dispositive or from 
dispositive to imperative. 


1-fig. The need for mass legal regulation of entrepreneurial 
activity 


Similarly, in times of crisis and 
depression and transition, the public 
influence of the state on entrepreneurial 
activity is increased, but as_ the 
economic processes _ stabilize, the 
public influence of the state on 
entrepreneurial activity is reduced. But 
entrepreneurial activity cannot be 
completely exempt from the imperative 
influence of the state. The study and 
research of the level and dynamics of 
mass legal regulation of entrepreneurial 
activity, the development of proposals 
and recommendations in this regard is 
important for the liberalization of 
relations between the state and the 
business entity. at the same time, it 
plays an important role in shaping a 
modern democratic market economy by 
maintaining the appropriate influence of 
the state in business, ensuring the 


harmony and balance of public and 
private interests in the relationship 
between the state and the business 
entity. Thus, in the context of the 
coronavirus pandemic and the global 
crisis, there have been significant 
changes in the level and dynamics of 
public regulation of business in 
countries around the world, including 
Uzbekistan. In particular, in Uzbekistan 
during this period there was an increase 
in the dynamics of public regulation of 
entrepreneurial activity on some issues, 
and on some issues the opposite, and 
thus the state provided a reasonable 
public-legal influence on 
entrepreneurial activity on the basis of 
"manual management". 

Conclusion. The concept of 
security should firstly, meet 
the environmental goals and objectives 
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of the enterprise and secondly, to 
consider external effects on _ the 
environment that may have a direct or 
indirect impact on the safety of the 
enterprise. At the same time, the 
company's work iscritical for some 
measures to ensure the safety of the 
accused should be done, and, above all, 
for the appropriate reserve should 
confirm the creation order. The 
experience of domestic and foreign 
practice identifies the following areas of 
activity: 

1.Ensure the protection § of 
buildings and structures, 
communications and equipment. 

2. Fast, confidential information 
and the safety management body, 
passengers and cargo traffic control, 
investigate 
violations, security information security. 


3. Ensure the safety of the 
administrative officer (workers) in the 
preparation and training, inspection, 
audit andmeasures toprevent rat 
problems, promising to develop. 

4. Protection of material resources 
and disaster management, fire protection, 
fire safety and monitoring the status of fire 
alarm systems, etc. 

Company managers must report 
on the results 
of continuous labor safety. Only when 
necessary can security measures be 
kept confidential. Confidentiality of 
security measures requires the 
establishment of special supervision 
over the application and observance of 
business rules by business 
units. 

The charter of the Security Service 
of the enterprise determines its goals 
and objectives, rights and obligations, 
control and audit activities. The security 
service operates on the basis of a high 
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level of security and enterprise support, 
which includes: 

* Organization _ of 
events; 

¢ Ensuring information security; 

¢ Engineering and __ technical 
protection; 

*Measures to prevent negative 
trends in the workforce. 

The company to ensure the safety 
of its economic indicators, to improve 
their behavior. This will increase the 
image of the enterprise. It serves the 
welfare of society and society. 

The trade secrets of the 
enterprise are related to production, 


confidential 


technological information, 
management, finance and so 
on. Corporate trade secrets 


The BBC category features as defined 
by law. 

According to current prospects, 
business secrets of an_ enterprise 
usually include the following: 

¢ Trade relations of the enterprise; 

* Capital structure and structure, 
investment plans; 


* Suppliers and customers, 
contracts; 
* Production volume, working 


capital and profit; 

«Assessment of policies and the 
price of the goods constitute a means 
of livelihood; 

¢ Banking operations, etc. 

In addition to the term “trade 
secret”, the term “trade secret” is also 


used. It includes information on 
production methods, technologies, 
technical inventions, research, labor 


organization, communications and so 
on. 

Disclosure of today's market 
relations, especially from the point of 
view of competitive confidentiality of 
business and production secrets of the 
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enterprise, can negatively affect its 
condition and lead to the loss of 
consumers of products. According to 
experts, theloss of a quarter 
of business data is alsoan excellent 
opportunity for competitors, and half of 
the companies that published 
the data within a few months may go 
bankrupt. For this reason, it is advisable 
to establish a clear legal status and 
classification of trade secrets and 
develop a mechanism of responsibility 
for their disclosure. 

Accurate calculation of the total 
amount of losses is a complex and time- 
consuming process, and sometimes it is 
impossible to calculate due to the lack of 
reliable data. The above requires 
additional costs 
from enterprises and reduces their 
productivity and competitiveness. That is 
why much attention is now being paid to 
protecting trade secrets. 

Economic security is based on the 
following principles: 

Firstly, it is the freedom to choose 
activities and forms. Although a “market 
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economy” is a_ multidimensional 
concept, its main feature is the freedom 
of economic activity. 

Of course, economic freedom is 
limited to circles that do not allow it to 
enter into anarchy and economic 
independence. Without a system of 
social constraints, the freedom of some 
actors can be violent for others, while 
security should be avoided. 

Secondly, the security of any 
entrepreneur is to choose and choose 
the type of economic activity that he 
wants and purposefully. 

Security aS a_ precautionary 
measure for preventing and responding 
to incidents is a clear step in each 
individual case, depending on the 
nature of the enterprise, its location and 
importance. Security identification is 
important in this process. Its head 
of concern security development of 
certain production conditions should be 
personally involved in the 
development. [9] 
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Abstract. In this article, the impact of artificial intelligence technologies on the development of the 
country's human capital and changes in the labor market is analyzed empirically and econometrically. The 
research was carried out on the basis of the sociological research method, and the questionnaire was 
prepared on the basis of the Likert scale. The validity and reliability of the survey options based on the 
Likert scale is based on the evaluation of its internal consistency. "Cronbach's alpha" coefficient was used 
to evaluate the internal consistency and reliability of internal consistency of the questionnaire using the IBM 
SPSS Statistics 22.0 program. As a result of the study, the result of testing the hypothesis that human 
capital has a positive effect on the state of digital development as a result of the impact of artificial 
intelligence on the labor market shows that there is a strong relationship between them. It has become 
clear that the impact of artificial intelligence on the education system can also directly affect the digital 
development of human capital in the country. It also became known that the healthcare system under the 
influence of artificial intelligence will have a positive effect on the digital development of human capital. 

Keywords: artificial intelligence, digital development of human capital, labor market transformation. 


Introduction. In today's "Industry 
4.0" era, artificial intelligence can 
fundamentally change work processes. 
Another concern is that Al could have a 
negative impact on the labor market if 
human capital is not developed to 
accommodate the new changes. According 
to scientists, artificial intelligence has the 
potential to be "the most important general- 
purpose technology of the present and 
foreseeable future". However, there is also 
concern that advances in _artificial 
intelligence could lead to mass automation 
and job losses. 

The question of whether artificial 
intelligence will complement or replace 


human labor is an important issue with 
policy implications. For example, if artificial 
intelligence replaces human _ labor, 
governments may reconsider retraining or 
digital skills training programs for affected 
individuals. On the other hand, if Al 
complements human labor and spurs 
growth, policymakers may instead support 
policies to encourage investment in Al. 
The — introduction of artificial 
intelligence creates gaps in human capital, 
which can deprive them of various 
opportunities and affect productivity. Al 
also creates the need for governments, 
organizations and_ higher education 
institutions to develop a_national-level 
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roadmap for developing new skills and 
upskilling to ensure the relevance and 
competitiveness of human capital. 

In many scientific and applied studies, 
there are mainly two views, some of them 
evaluate artificial intelligence as a 
substitute for labor, while others describe 
artificial intelligence as a complement to 
human labor. However, there is _ little 
systematic evidence on the impact of Al on 
the labor market. One of the reasons for the 
lack of evidence is that the rapid 
development of artificial intelligence is a 
nascent phenomenon and, accordingly, the 
appropriate tools and methods to assess its 
impact have not yet been developed. In 
order to fill this gap, we consider it 
appropriate to develop a new approach to 
assess the impact of artificial intelligence 
on the labor market and occupations in our 
research and call it the occupational impact 
of artificial intelligence. We also aim to 
explore the impact of artificial intelligence 
on the digital development of human capital 
from this evaluation approach. 

In order to study these problems, we 
conducted a questionnaire survey in 
cooperation with the "Public Opinion 
Center". The main goal of this study is to 
more accurately study the impact of 
artificial intelligence on the labor market 
and its changes, as well as_ the 
development of human capital in 
Uzbekistan. To achieve the main objective, 
the following three objectives are critically 
considered: 

- analyzing the relevant impact on 
human capital in the adoption of artificial 
intelligence; 

- analysis of the impact of the newly 
developing artificial intelligence 
technologies on the labor market and 
changes in professions in it; 

- it will be analyzed in which fields and 
industries artificial intelligence 
technologies can be introduced more in the 
near future. 

160 respondents took part in this 
online survey and expressed their attitude 
to the survey questions. The answers given 
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by the respondents to the survey questions 
were analyzed, their average statistical 
value and_ standard deviation were 
calculated, and the results were presented 
in tables and graphs. 

Analysis of literature on the 
subject. Michael Webb, one of the leading 
researchers in the field, believes that the 
relationship between artificial intelligence 
employment and wage growth should be 
analyzed according to the _ specific 
characteristics of different occupations in 
the labor market. That is, it first considers 
how Al might affect the relationship 
between employment and wages in low-, 
middle-, and high-income occupations, and 
that this result may affect the polarization of 
the labor market under the influence of 
Al[1]. Another economist argues that Al 
may also affect the labor market through 
more indirect channels. For example, it can 
lead to the creation of new products, which 
can affect the demand for labor, and more 
effective education, which can affect the 
supply of labor[2]. 

Researcher Daniel Schiff and his 
team believe that the impact of artificial 
intelligence on the educational system 
leading to the digital development of 
human capital can be viewed in two ways. 
That is, as the impact of artificial 
intelligence on the education system and 
the impact of the education system on the 
development of artificial intelligence. When 
assessing the impact of Al on the education 
system, it can be studied from the 
perspective of Al-based teaching and 
learning tools in the education system and 
Al tools used in the management of the 
education system. Also, the influence of the 
educational system on the development of 
artificial intelligence is considered to be 
possible to deeply study the level of literacy 
of the population on artificial intelligence, 
the development of necessary skills for 
artificial intelligence, and the directions of 
training specialists in the field of artificial 
intelligence [3]. Loeks, an economist, also 
points out that artificial intelligence can be 
an effective learning tool that reduces the 
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burden on teachers and students in the 
educational process and offers an effective 
learning experience for students. Coupled 
with current educational reforms such as 
digitization of educational resources, 
gamification, and personalized learning 
experiences, there are many opportunities 
for the development of Al applications in 
education. As a result of this, it is believed 
that the ability of educators to quickly and 
easily learn modern skills will increase [4]. 

Artificial intelligence has the potential 
to transform the efficiency of the healthcare 
delivery system. The findings of the 
European Union's EIT Health report 
explore how Al can help improve patient 
experience and access to healthcare 
services. As a result of the study, it became 
clear that the introduction of artificial 
intelligence technologies into — the 
healthcare system can increase the 
efficiency of medical care and enable 
healthcare institutions to provide more and 
better care to patients. Al can also improve 
the experience of medical doctors, allowing 
them to spend more time directly caring for 
patients and reduce burnout. artificial 
intelligence also creates great 
opportunities for the delivery of online 
health services to the population. A critical 
component of these capabilities includes 
connecting large numbers of patients with 
artificial intelligence through a variety of 
automated, easily scalable methods of 
patient health care, such as text messaging 
and patient portals. 

Research methodology. Research 
organization includes the following 
stages: organization (preparation); the 
process of creating a questionnaire; 
stage of processing the obtained 
results; drawing up conclusions based 
on the’ results and _ developing 
suggestions and recommendations for 
improving activities. 

The research questionnaire was 
created based on the Likert scale. 


| ISSN 2181-8622 


According to this method, answers to 5 
questions based on 5 parameters (scales) 
are formed in the following order: "5" - | 
strongly agree, "4" - | agree, "3" - | am not 
sure, "2" - | do not agree, "1" - | do not agree 
at all. 

The validity and reliability of the 
survey options based on the Likert scale is 
based on the evaluation of its internal 
consistency. "Cronbach's alpha" coefficient 
was used to evaluate the internal 
consistency and reliability of internal 
consistency of the questionnaire using the 
IBM SPSS Statistics 22.0 program. 

a 


_ N*C 
FT +(N—1)*e 

Here, a = Cronbach's’ alpha 
coefficientt N = number of _ studied 
respondent enterprises; C = average 


correlation of obtained results; V = mean 
difference.Cronbach's alpha coefficient 
ranges from 0 to 1, and its value is if a 2 
0.9, then the internal consistency of the 
results obtained from each survey is 
“excellent”, if a 2 0.8, “good”, if a 2 0.7 
indicates “acceptable” if a 2 0.6, "doubtful" 
if a 2 0.5, and finally “unacceptable” if a 2 
0.5. In the study, it was found that this 
coefficient is equal to 0.82. This means that 
the statistical reliability of the research is 
positive. Also, analyzes such as data 
regression test and hypothesis test were 
performed using the SPSS _tool.The 
classification of respondents participating 
in any research questionnaire can be 
defined as demographic indicators [5], 
which have the ability to display statistical 
information based on the information 
provided by the participants, as it is very 
important for generalization. |The 
demographic table below shows _ the 
demographics of the participants in this 
study (Table 1). 
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Table 1. 
Demographic information of respondents 
Demographic indicators of respondents Frequency Percentage 

Eondae Opkak 1114 70.3 
Aén 46 29.7 
18-25 30 25.7 
26-35 51 30.8 
Age group 36-45 52 31.1 
46-55 13 6.8 
56s 11 5.6 
Public administration 12 pe 
Construction 4 2.5 
Finance and insurance 20 12.5 
Field of activity IT 28 175 
Production 23 14.3 
Education 55 36.3 
Trade and commerce 15 9.4 

The response rate of male | human capital and implies an assessment 


respondents to the survey was 70.3% and 
29.7% of female respondents. Most of the 
participants are between 36 and 45 years 
old (52%), with more than 15 years of work 
experience (47.5%), which may be closely 
related to maturity level. Also, it can be 
emphasized that some participants do not 
have fundamental knowledge _ about 
artificial intelligence and its positive impact 
on the growth of human capital and its 
impact on the labor market and 
professional changes in it. 

The questions in the questionnaire 
are divided into three sections, each 
section representing the elements that can 
be affected by artificial intelligence. That is, 
the first element refers to the labor market 
and professional changes in it, while the 
second and third elements consist of 
variables related to education and health 
care systems, which are part of human 
capital. Each independent variable 
represents the important elements of 


of how they can affect the digital 
development of human capital under the 
influence of artificial intelligence. The 
dependent variable in this study is the state 
of digital development of human capital. 
For each of the independent variables 
selected for the study, separate research 
hypotheses were formulated and these 


hypotheses represent the research 
objectives in determining how artificial 
intelligence can affect the digital 


development of human capital (Figure 1). 

As a first hypothesis, we determined 
that the impact of artificial intelligence on 
the labor market and professional changes 
in it can positively affect the digital 
development of human capital. 

In the second hypothesis, we 
estimated that the effect of artificial 
intelligence on the educational system may 
have a positive relationship with the digital 
development of human capital. 
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Supercomputer systems 


Cloud technologies 


E-government platform 


Virtual technologies 


BI tools 


Communication interfaces 


Autonomous devices 


Labor market 


Human capital 


H2 


H3 


Healthcare system 


Figure 1. Research hypothesis 


And finally, our third hypothesis was 
that the healthcare system under the 
influence of artificial intelligence can have 
a positive effect on the digital development 
of human capital. 

Analysis and results. Thus, Table 2 
below describes the descriptive statistics 


of the econometric evaluation of the 
impact of artificial intelligence on human 
capital and the labor market. According to 
him, the average value of variables close 
to 4 values and higher values reflected 
“good” and “high” results. 
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Table 2. 
Descriptive statistics for each construct in the survey 
cg F Standard 
N Minimum Maximum Mean deviation 
Variables Standard 
Statistics Statistics Statistics Statistics error ofthe Statistics 
mean 
Artificial 157 { 411 073 910 
intelligence 
Labor market 157 1 3,99 5095 5885 
Education 157 1 4,22 078 976 
system 
Health care 157 { 5 417 088 705 
system 


This table also shows the standard 
error of the mean and the standard 
deviation of the variables. The standard 
error of the mean measures the precision 
of the sample mean, meaning that it is 
designed to approximate it.According to it, 
the smallest average values of the 
independent variable (artificial intelligence) 
and dependent variables (labor market, 
education system, health care system) are 
in artificial intelligence (.073) and education 
system (.078) variables, and_ these 
variables average means that their values 
are measured with greater precision than 
other variables. These descriptive statistics 
also describe the standard deviation 


values, where the standard deviation 
estimates the variability from the data 
points to the mean. According to the results 
of the table, the standard deviation values 
of artificial intelligence (.910) and education 
system (.976) variables are smaller than 
other variables, which means that the data 
of these variables are more or densely 
clustered around the mean value. In 
general, it can be seen that there is a strong 
correlation between’ the opinions 
expressed by most of the respondents. 

The content of the questionnaire and 
the normality of its variables were also 
checked. 


Table 3. 


The content of the survey questionnaire and the normality of the variables 
in it are statistics 


Questionnaire sections Skewness Kurtosis 
The impact of artificial intelligence on the labor 0.891 2077 
market 

The impact of artificial intelligence on the 0.887 9.579 
educational system 

The impact of artificial intelligence on healthcare 0.897 2.062 


The normality of each section of the 
questionnaire and its variables was 
determined by “Skewness” (asymmetry 
aspect) and “Kurtosis” (the location of the 
data being higher or lower than the normal 
distribution), which were within + 3.0 and 


were within the acceptable range for the 
study. 

Regression analysis of the 
obtained data also helps to assess the 
suitability of the developed model. R, R- 
squared, and adjusted R-squared are 
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estimated using the goodness-of-fit 
model. This helps to determine the 
strength of correlation between the 
variables and the selected model. 

Table 4 describes the correlation 
matrix of the econometric assessment of 
the impact of artificial intelligence on 
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human capital and the labor market, and 
the correlation coefficient is a statistical 
indicator that expresses the degree of 
linear relationship between variables. 
Pearson's correlation was used because 
the measurement unit of the variables was 
in the interval measurement unit. 


Table 4. 


Correlation matrix of econometric assessment of artificial intelligence impact on 
human capital and labor market 


a8 o e g 
G 5 SE £é& ow 
=e2 £3 SG = 
<2 §6 3a # £8 
= = By 
Pearson — correlation ‘i 
Artificial intelligence coefficient 1 ay ee i 
p-value <,001 <,001 <,001 
Pearson correlation 740" { 625" 368" 
Health care system coefficient 
p-value <,001 <,001 <,001 
Pearson correlation 789" 625" { 461" 
Education system coefficient 
p-value <,001 <,001 <,001 
Pearson — correlation ‘e ie i 
Labor market coefficient ee ape ic L 
p-value <,001 <,001 <,001 
According to the results of the | variables, R2 - .548 means that artificial 


analysis, there is a high and positive 
correlation between the variables “Artificial 
Intelligence” and “Healthcare System” 
(r=0.740 p-value < .001), a high and 
positive correlation between the variables 
“Artificial Intelligence’ and “Education 
System” (r=0.789 p-value < .001), a high 
and positive correlation (r=0.762 p-value < 
.001) was found between the variables 
“Artificial intelligence” and “Labor market”. 

A linear regression analysis of 
artificial intelligence and health system 
variables was conducted in the study. In 
this case, R - .740 means that there is a 
strong and positive correlation between the 


intelligence affects the healthcare system 
by 54.8%, adjusted R - .545 means that the 
linear regression model is moderately 
reliable (Table 5). 


According to the results of linear 
regression analysis of artificial intelligence 
and educational system variables, R is 
./89, which means that there is a strong 
and positive correlation between these 
variables. R2 is .622, which means that the 
artificial intelligence affects the educational 
system by 62.2%, and the adjusted R is 
.620, which means that the linear 
regression model has medium reliability. 
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Table 5. 
Regression analysis of results 
: Expected 
: Adjusted R squared 
Variables R  R-squared R-squared standard change 
error 
Health care system ,/40a 548 5545 745 548 
Labor market ,/32a 5536 533 810 936 
Education system ,/89a 622 ,620 ,602 622 


According to the results of the linear 
regression analysis of artificial intelligence 
and labor market variables, R is .732, 
which shows that there is a strong and 
positive correlation between these 
variables, R2 is .536, which indicates that 
artificial intelligence affects the labor 
market by 53.6%, adjusted R — , 533 
represents the medium reliability of the 
linear regression model. 

A reliability test was also conducted to 
check the reliability of the data collected 
from the survey questions sent to the 


chosen as the reliability test. According to 
the test result, Cronbach's a = 0.827, which 
means that the reliability coefficient of the 
test is high. 

According to the results of the impact 
of artificial intelligence on the labor market, 
more than 70 respondents rated the impact 
of artificial intelligence on the labor market 
as high and more than 40 respondents 
rated the impact of artificial intelligence on 
the labor market as good. The overall 
evaluation result is 3.99, which means that 
the impact of artificial intelligence on the 


respondents. Cronbach's Alpha_ was | labor market is positive and good. 
Table 6. 
Hypothesis testing and analysis 
Non-standard Standard 
coefficient coefficient t 
B Std. Error Beta Sig. 
Artificial intelligence 1.608 415 3.873  .000 
Labor market 300 .082 .364 4.314  .000 
Education system .092 .074 .100 1.240 .217 
Health care system .082 102 0.74 .804 422 


The results on the impact of artificial 
intelligence on the education system are 
also described, and in these results, about 
80 respondents rated the impact of artificial 
intelligence on the education system 
highly. The overall evaluation result is 4.22, 
which means that the impact of artificial 
intelligence on the education system is 
positive and high. 

According to the results of the impact 
of artificial intelligence on the health care 
system evaluated by the respondents on a 


5-point scale, more than 80 respondents 
rated the impact of artificial intelligence on 
the health care system highly. The overall 
evaluation result is 4.17, which means that 
the impact of artificial intelligence on the 
healthcare system is positive and high. 

As a result of the impact of artificial 
intelligence on the labor market, the result 
of testing the hypothesis that human capital 
has a positive effect on the state of digital 
development shows that there is a strong 
connection between them. It has become 
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clear that the impact of artificial intelligence 
on the education system can also directly 
affect the digital develooment of human 
capital in the country. It also became 
known that the healthcare system under 
the influence of artificial intelligence has a 
positive effect on the digital development of 
human capital. 

Conclusion. Researchers in the field, 
Thames and Sheife state that the 
introduction of artificial intelligence can 
significantly increase the efficiency of 
human capital in many ways[6]. Based on 
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the obtained results, it can be said that 
artificial intelligence has its advantages and 
disadvantages compared to human capital. 

Human capital skills and cognitive 
abilities are cited as important factors to 
support the transition process, and if these 
are neglected, these jobs may be at risk of 
being lost. It is also difficult to predict the 
true impact of Al on human capital and 
labor market changes, as the technology is 
still developing and the potential impact on 
jobs remains uncertain. 
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importance for the development of modern society. In this article, we consider the stages and foundations 
of the scientific formation of innovation management, which are the main factors of the development of 
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The first stage of scientific formation 
began in antiquity, when people studied 
their surroundings and created the first 


scientific theories. One of the first great 
scientists was Aristotle, who formulated 
many theories in various fields of 
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knowledge. While the development of 
science slowed down in the Middle Ages, 
science began to develop actively again 
during the Renaissance. Important 
discoveries of that time were the works of 
Galileo Galilei, Isaac Newton and other 
scientists. 

The second stage of scientific 
development began in the 19th century and 
continues to this day. At this stage, science 
became more organized and systematic. 
Scientific journals, universities and other 
scientific institutions were created. Many 
theories were formed, which are the basis 
for the development of modern sciences. 

However, scientific progress cannot 


lead to such rapid development of 
technology and economy ~ without 
innovative management. Innovation 


management is a management system that 
enables organizations to create new 
products, services and_ technologies, 
improve production processes and improve 
business efficiency. 

The basis of innovation management 
is the innovation process, which includes 
several stages. The first stage is the 
formation of ideas. At this stage, the 
organization collects ideas from its 
employees, customers and __ other 
stakeholders. The second stage is the 
selection of ideas. At this stage, the 
organization analyzes the collected ideas 
and selects those with the greatest 
potential for implementation. The third 
stage is concept development. At this 
stage, the organization creates a new 
product, service or technology concept. 
The fourth stage is the development of a 
prototype. At this stage, the organization 
creates a prototype of a new product or 
technology. The fifth stage is testing and 
analysis. In this phase, the organization 
tests the new product or technology and 
analyzes the results. 

Successful innovation management 
requires a well-organized project 
management system that allows you to 
control each step of the innovation process. 
It is also important to have qualified 
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specialists who can effectively manage 
projects and create new products and 
technologies. 

The first stage of — scientific 
development is ancient Greek science, 
which arose in the 5th century BC. The 
main representatives of this period were 
Aristotle, Plato and Socrates. They were 
engaged in philosophy, mathematics, 
astronomy and other sciences. During this 
period, the logical and methodological 
foundations of scientific research were 
developed. 

The second stage of scientific 
formation is medieval science. During this 
period, science was closely related to 
religion and philosophy. The main 
representatives of this period were Thomas 
Aquinas, Roger Bacon and Ibn Sina. They 
were engaged in philosophy, medicine, 
astronomy and other sciences. New 
research methods such as optics and 


alchemy were developed during this 
period. 
The third stage of — scientific 


development is modern science. During 
this period, science separated from religion 
and philosophy and began to develop 
independently. The main representatives 
of this period were Isaac Newton, Galileo 
Galilei and René Descartes. They were 
engaged in_ physics, mathematics, 
astronomy and other sciences. During this 
period, new theories and laws were 
developed, such as the universal law of 
gravitation, the theory of 
electromagnetism. 

Today, science is developing and 
improving. It is more specialized and 
branched. Currently, science plays an 
important role in the economic 
development of the country. It is the basis 
of innovative development and creation of 
new technologies. 

Innovation management is a set of 
methods and methods that allow 
management of innovation processes in an 
organization. It is an integral part of modern 
management and is the main factor of 
organizational success. The main tasks of 
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innovation management are to create new 
products and_ services, to optimize 
business processes and to increase the 
competitiveness of the organization. 

One of the main tools of innovation 
management is innovation marketing. It 
allows you to assess market needs and 
create products and services that are 
required by consumers. Innovative 
marketing also makes it possible to 
determine the competitive advantage of the 
organization and develop a strategy for 
promoting products in the market. 

Another important tool for innovation 
management is knowledge management. 
This allows the organization to retain and 
use the knowledge and experience of its 
employees. Knowledge management also 
enables the organization to generate new 
knowledge and innovation. 

The most serious study of the 
processes of production renewal and, in 
general, the impact of new products and 
new technical and management solutions 
was Carried out at the beginning of the 20th 
century. Austrian economist Y. 
Schumpeter first introduced the concept of 
"innovation" into economic theory. In his 
"Theory of Economic Development", he 
defines innovation as any change in order 
to introduce and use new _ products, 
markets and forms of company 
organization, and he identifies a new type 
of enterprising entrepreneur, which he calls 
the "Innovator". 

The theoretical justification of the 
importance of innovation was carried out by 
the English researcher John A. Hobson 
(1858-1940). According to him, the real 
power of an entrepreneur lies in the ability 
to find new markets, produce new 
products, and discover new ways of 
producing products. He called such 
production a "progressive industry”. 

Y. Schumpeter's concept was 
developed by some _ other Western 
scientists, in particular, P. Drucker, a 
leading American expert on management 
issues, in his book "Innovation and 
Entrepreneurship". "Innovation," he notes, 
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"is a special tool for entrepreneurs who use 
change as an opportunity to create a new 
type of business or service." Thus, if Y. 
Schumpeter theoretically justified the 
importance of innovation for the firm. 
competition, that is, for market competition 
based on_ scientific and __ technical 
achievements, P. Drucker directly shows 
the importance of innovation for business 
development. 

"Innovations", - writes P. Druker, - are 
"superstars" of entrepreneurship, based on 
new knowledge. Such innovations become 
the object of attention and bring great 
benefits. Innovations must be market 
oriented and driven by market conditions. 
There is only one way to survive in times of 
economic shocks - this is to turn to 
business management. (implementation of 
a systematic organizational structure, long- 
term planning, application and control of 
management information). Innovation can 
be successful if it is supported by 
concentrated and coordinated efforts by all 
stakeholders. Briefly, these lines contain 
accumulated knowledge in the field of 
innovation process management. 

The search for innovative 
opportunities in real economic conditions 
for the implementation of a_ specific 
innovative project and the formation of their 
effective combinations essentially 
represents an innovative strategy at the 
level of the company implementing the 
innovative project. 

In most economic literature, there are 
certain differences in approaches to 
defining the concept of innovation. 
According to Y. Schumpeter's theory, 
economic changes are caused by 
"innovations". It is clear that innovation is 
not the same as invention. Technological 
factor, and innovation is an economic and 
social phenomenon. "Innovation is a 
category of entrepreneurial activity, in the 
sense that existing productive forces are 
used to solve new problems," Schumpeter 
said. From a technical point of view, 
rationalization always leads to the 
emergence of a new "production function" 
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associated with the emergence of 
advanced enterprises. In his opinion, new 
technology cannot be implemented within 
old enterprises. "Old" firms can survive 
severe economic shocks’ only _ by 
abandoning conservatism and radically 
changing under the influence of innovation. 

P. Drucker largely agreed with 
Schumpeter, innovation is not a technical, 
but an economic concept, which implies 
changes at all levels of management, that 
is, management within the enterprise, 
production and personnel management. 
He calls innovation "the ability to create 
wealth in new ways." Thus, in his opinion, 
innovative activity is practically focused 
only on issues of production and marketing 
management, that is, essentially limited to 
economic aspects, at the same time, the 
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development of innovation and scientific 
research are of decisive importance for 
technological progress for economic 
growth. 

In market relations, the connection 
between capital accumulation and 
technology is so close that one process 
cannot be separated from the other, since 
the use of capital in an embodied form 
ensures the growth of commodity 
production. 

The evolution of management theory 
and practice took place in the conditions of 
scientific and technical progress and the 
intense evolution of the external 
environment. The main stages of the 
evolution of management science under 
the influence of different schools and 
approaches are given in table 1.1. 


Table 1.1 


The main stages of the evolution of the science of management under the 
influence of different schools and approaches 


Schools and approaches of Period, year 

management +1885 1920 1930 1940 1950 1960 Currently 
Classical School SS 

Management 

Moral school oo 

Scientific school ————}> 

Systematic approach aE ell 

A life cycle approach —__<aoa 

Quantitative mathematical a 

approaches 


Social-psychological approach TTS. 
Project approach Marketing ———————— 


approach 


Knowledge and methods of various 
schools were used _ in _ innovative 
management, and the management 
process relied on both theoretical concepts 
of management and various theoretical 
schools and scientific approaches. 

This is explained by the high 
complexity and less _ determination 
(groundedness) of the management object. 
In fact, it was necessary to develop an 
algorithm for the proper management of 


scientific, technical, technological, social 
and mixed systems. 

Management as a science is an 
interdisciplinary study that uses a wide 
variety of methods from _ sociology, 
psychology, logic, pedagogy, science, 
mathematics and cybernetics, various 
technical and economic sciences. 

The evolution of management 
science is based on the enrichment of the 
content and principles of management, as 
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well as the improvement of its tasks, 
methods and ways. 

Therefore, the need for innovative 
development of the economy imposes new 
requirements on the content, methods and 
forms of organizing management activities. 
In this regard, a unique type of 
management - innovative management - 
appeared. 

President of the Republic of 
Uzbekistan Sh.M. Mirzieyov _ said: 
"Innovation means the future, If we start 
building our great future today, we should 
start it on the basis of innovative ideas and 
an innovative approach," he said in his 
lectures. 

According to the teachings of N.Q. 
Yoldoshev and U.Sh. Yusupov, "Innovative 
management is a set of principles, methods 


and forms of managing innovative 
processes, innovative activities, 
organizational structures and __ their 


employees engaged in these activities." 

According to H.M.Abdusattorova, 
innovations can belong to the sphere of 
production, economic, legal and social 
relations, science, culture, education and 
other spheres. 

Vorabev V.P. and other authors 
"Innovation management is an 
independent field of economic science and 
professional activity aimed at forming and 
achieving innovative goals by any 
Organizational structure through the 
rational use of material, labor and financial 
resources." - expressed their opinion. 
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V.R. Vesenin "Innovation 
management, that is, innovation as its 
object is the process of scientific research, 


practical development, creation of 
experimental samples and introduction of 
new products’ into — production." 
considered. 


O. Yu. Zhukovskaya said, "Innovation 
management is the management of 
changes leading to the improvement of the 
competitiveness of the enterprise and its 
products, the management of development 
based on innovations. 

From the point of view of the systemic 
approach, innovative management is a 
control system of management (in Greek - 
a whole consisting of parts), which consists 
of two subsystems: management (subject 
of management) and managed (object of 
management). The relationship between 
the subject and the object of management 
is carried out through the transmission of 
information, which (the process of 
dissemination and_ transmission — of 
information) is the process of management. 
- gave an understanding. 

Various concepts and approaches to 
innovation management as a science are 
given in table 1.2. 

The evolution of management 
science is based on the enrichment of the 
content and principles of management, as 
well as the improvement of its tasks, 
methods and ways. 


table 1.2 


Classification of concepts and approaches in innovation management 


Basic, basic approaches and concepts 


Forms of their implementation and 


results 
Classical school 
1. Principles of division of labor. 1. Discipline. 
2. Generality of purpose and leadership. 2. Order. 
3. Authority and responsibility. 3. Justice and reward. 
4. The ratio of centralization and 4. Efficiency. 


decentralization. 
5. Vertical chain of management 


5. Subordination to the main purpose of 
the company 
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Basic, basic approaches and concepts 


Forms of their implementation and 
results 


Moral school 


1. Focus on human resource. 

2. Formation of the organization taking 
into account the uniqueness of 
interpersonal relations. 

3. Regulation of employees’ behavior 
through needs, interests, wealth. 

4. Reasons for titling employees 


1. More effective use of the potential of 
employees. 

2. Increase productivity. 

3. Increasing employee satisfaction. 

4. Flexible system of rewards and 
incentives 


Scientific school 


1. Using the analysis of management 
activities and tasks. 

2. Selection, training and placement of 
employees. 


1. Creating conditions — for 
operation. 


2. Increasing labor productivity. 


proper 


Process approach 


1. Understanding management as a 
process. 

2. Analysis of factors affecting 
process. 

3. Management process as a system of 
interrelated tasks. 

4. The role of coordinating command and 
control tasks 


the 


1. Flexibility, continuity and intensity of 
management. 

2. Development of management tasks and 
coordination. 

3. Interdependence of management 
methods and complement each other. 

4. Increasing the efficiency of 
management decisions. 


Systematic approach 


1. Consideration of management as a 
complex hierarchical social-economic- 
economic and scientific-technical system. 
2. Analysis of the external and internal 
environment of the system. 

3. Dividing the system into managing, 
managed providing and service providing 
systems. 

4. Separation of scientific and technical 
and "human" organizers from the system 
5. Taking into account the effects of direct, 
reciprocal relations, mutual cooperation 
and mutual understanding. 
6. Application of the 
expectations. 


theory of 


1. The rationality of the ways and methods 
of influence, compatibility of the manager's 
tasks. 

2. Application of synthetic and based 
decisions based on analysis. 


3. Increasing the effectiveness of 
management decisions and _ their 
effectiveness. 

4. Manual of technical, — socio- 
psychological, econometric, ergonomic 


and other methods. 5. Agility, flexibility and 
harmony to the requirements and goals of 
the organization. 

6. Deep job satisfaction and self-reflection 
to achieve self-realization. 


A life cycle approach 


1. Review of the life cycle of the 
organization as a social organism. 

2. Learning the stages of life cycles. 3. 
Determining critical points of development. 
4. Forecasting and planning based on life 
cycles. 

5. Determining transition trends 


1. Clear coordination and 
leadership. 

2. Increasing the manager's awareness 
and efficiency. 

3. Making more accurate and appropriate 
decisions. 

4. It is possible to develop an effective 


strategy. 


planning, 


a, 
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Basic, basic approaches and concepts 


Forms of their implementation and 


results 
5. To predict the growth of the company's 
business and to. find ways of 


comprehensive development and 


penetration of new markets. 


Quantitative mathematical approaches 


1. Application of econometric models. 
2. Application of production 
equipment. 

3. Application of multiple regression 
(backward) methods according to the 
"cost-effectiveness" method. 

4. Application of stochastic (probabilistic) 
models. 


task 


1. High accuracy, efficiency and quality of 
management decisions. 

2. Selection of priorities for company 
development. 

3. Accuracy of calculations of economic 
efficiency of production activity. 
4. Eliminating uncertainty of 
reducing risks 


results, 


Project approach 


1. Organization of development, 
implementation and commercialization of 
innovative project-type innovations. 

2. Project business planning 

3. Analysis of the project. 

4. Project evaluation 

5. Organization of innovative project 
financing 


1. A special type of strategic planning, 
selection of necessary production- 
technical and marketing measures. 
2. Research on __ innovation, 
consumption and value indicators 
Multi-step events. Researching resource, 
technological and financial possibilities. 

3. Technical-economic, planning, 
commercial, environmental and financial 
transfer based on balance sheet and cash 
flow. 

4. Evaluation of financial stability and 
commercial efficiency of the project. 
Calculation of payback period, profitability 
index, net discounted income and internal 
rate of return, consideration of risks. 

5. Determining the need for financing, 
finding sources and organizing cash flows 
under the project. 


its 


A marketing approach 


1. Focusing on the marketing strategy of 
the innovative firm. 

2. Specific strategies of innovative 
marketing: development of competitive 
advantage strategy, import substitution, 


cost leadership, penetration of new 
markets, etc. 
3. Development of a_ strategy for 


introducing new products into the market. 


4. Operational tactical innovative 
marketing. Choosing the type of 
marketing. 


5. Forecasting and planning of marketing 


1. Directing the activities of the firm, its 
systems and employees’ to the 
commercialization of news, taking into 
account the requests of the future 
consumer. 

2. Naming research of the market. Market 
condition analysis and forecasting. A study 
of market capacity, structure and 
segmentation. Research and forecasting 
of demand, competitor behavior, types 
and forms of competition. 

3. Determining the purpose, option and 
time of entering the new product into the 
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Basic, basic approaches and concepts 


expenses and income. 


Forms of their implementation and 
results 

market. Development of activities and 
stages of deployment of news. 
4. Development of specific measures for 
introducing new products into the market. 
Creative, conversion, incentive and other 
types of marketing activities. Formation of 
sales channels. Advertising company, 
exhibitions, presentations, trial and direct 
sales, service and warranty service, etc. 
organize 
5. Analysis and prediction of the volume of 
sales of news, estimation of marketing 
income. Determining price elasticity with 
respect to income. Studying the price 
policy of competitors. Development of 
innovation pricing policy. Analysis of 
marketing costs. Forming the costs of 
moving the innovation to the market. 


Table 1.2 shows that the importance 
of different concepts and approaches to 
innovation management is not equal. 
Systematic, marketing, life-cycle and 
project approaches occupy the greatest 
place in both strategic and operational 
innovation management. They form a 
special type of innovative management. 
Socio-psychological and quantitative 
econometric methods are used in the 
analysis, forecasting and development of 
management decisions. 

The information presented in the table 
makes it possible to distinguish the 
following most characteristic symptoms of 
innovative management: 

* complex hierarchical mixed 
scientific-technical and socio-economic 
systems will be the object of innovative 
management; 

* consists of different district 
innovation systems with different visions of 
achieving the goal of __ innovative 
management; 

* innovative processes have a 
probabilistic character and are weakly 
determined (based) by their essence; 

* innovative processes have a 
creative nature; 


* in innovation systems, the 
innovation field is the central subject of the 
employee-innovator; 

* the identity of the innovator and the 
innovative manager as_ subjects’ of 
innovative activity should be considered as 
a complex social system that requires the 
use of the newest methods of influence; 

¢ flexible, adaptive moral and 
personal approaches should be used to 
increase the effectiveness of innovative 
activities. 

In innovation management, detailed 
analysis and improvement of management 
processes are more fully revealed in a 
systematic approach. The central concept 
of systematic analysis consists of a system, 
that is, a complex internal construction of 
components and elements that interact 
with each other and the environment, an 
object with a large number. 

Understanding the organization as an 
open system is a key argument for 
innovative management. Being in close 
interaction with the external environment, it 
is exposed to a large number of influences, 
both direct and indirect, from the external 
environment. At the same time, the 
organization has an internal 
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microenvironment, the elements of which 


are interdependent with environmental 
factors. 
The organization as a_ system 


consists of a complex ensemble of forces, 
interactions, interactions and 
interpenetrations of the system itself and 
the elements of its external and internal 
environment. 

The external environment has a direct 
and indirect effect on the organization. 
State and legislative bodies, institutions, 
trade unions, scientific and innovative 
organizations, markets of production 
factors, investors, competitors, suppliers, 
consumers, professional intermediaries, 
etc. will be important elements of the direct 
impact environment. 

Factors of the internal environment of 
the firm, for example, scientific and 
technical potential, morale, infrastructure, 
level of employee qualification, etc. enters. 

The elements of the system are 
independent and qualitatively indivisible 
units. They describe interaction with each 
other and the environment as a material, 
energetic and informational environment. 
Spatial-temporal aggregates (summaries) 
of interacting elements with defined 
integrity and goal-orientation are divided 
into functional systems. Dividing the 
system into sub-systems allows us to 
reveal the hierarchy of the system and 
examine it at different levels of detail. 

The complexity of the system is 
determined by the number of hierarchical 
levels, the volume of information circulating 
in the system, and the complexity of its 
structure, the number of elements and their 
connections. The sum of connections 
constitutes the structure of the system. 
Each system has an algorithm of operation 
aimed at achieving the set goal. 

They form the system using a model 
that reflects the relationship between the 
system's input controllers, variables, 
variables, and output parameters. Large 
and complex systems consist of a 
collection of small systems and differ from 
them both quantitatively and qualitatively. 
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Large and complex hierarchical 
systems are characterized by: 

* availability of common 
(identification); 

* integrity and completeness; 

¢ large amounts and large number of 
performed tasks; 

* multifaceted and diverse tasks; 

* the complexity of the behavior and 
the multifacetedness of the motivational 
reasons; 

* existence of competitive, competing 
and omnidirectional tendencies. 

A complex, large system consists of a 
set of systems and consists of multi-level, 
complex systems that provide, scientific, 
manage and_ control.WHHoBauMsAnapHu 
OowKapuwiga UKKY Dapaxka MaBxyL: 

1. The first level is represented by 
theories of social management of 
innovative systems and a system aimed at 
developing innovative development 
strategies, social and _ organizational 
changes, as well as other economic and 
socio-philosophical concepts that 
determine the functioning mechanism of 
the economic system. 

2. The second level of innovation 
management is the practical theory of 
Organization and management of 
innovative activities, due to which it 
acquires a functional and practical nature, 
and improves management, analyzes 
innovative activities, analyzes innovative 
activities, uses innovative technologies, 
employees, technical and provides a 
scientific and methodological basis for the 
development of practical solutions for the 
latest methods of influencing technological 
systems, products and financial flows. 

The main stages of innovation 
management are presented in Figure 3 
below. At each stage of the picture, the set 
tasks must be solved. 

At the first stage (planning stage) - a 
strategy implementation plan is drawn up. 
In the second stage, conditions and tasks 
of organization are defined. This includes 
Clarifying and defining resources for 
implementation in various departments of 
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the innovation period, assigning tasks to 
employees, and organizing work. In the 
third stage - the implementation stage, the 
development is carried out and the plan is 
implemented. The fourth stage, the 
leadership stage, involves monitoring, 
making corrections to actions, and 
gathering experience. Here, innovative 
projects, innovative management 
decisions, and the effectiveness of using 
innovations are evaluated. 

According to economist A.M. 
Mukhamedyarov, the characteristics of the 
innovation process aS a management 
object include three aspects: 

1) disclosure of the content of the 
innovation cycle; 

2) a clear idea of innovations in the 
content of the subject; 
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3) to determine the characteristics of 
innovative activities and _ scientific and 
technical developments aimed at creating 
innovations. any process can be managed 
only when the main directions of its 
development are known, when the features 
and laws of the object of management are 
known. 

In conclusion, we can _ say that 
scientific development and_ innovation 
management are two important factors of 
science and technology development. 
Thanks to scientific development, many 
theories that form the basis of modern 
sciences have been created, and thanks to 
innovative management, organizations can 
create new products and technologies that 
improve people's lives and contribute to the 
development of the economy. 
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FOUNDATIONS OF NEUROMARKETING STRATEGY IN INDUSTRY 
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Abstract: 

The purpose of the study examination for the theoretical foundations of such a relatively new 
branch of behavioral economics as neuromarketing. The paper discusses the main methods and tools of 
neuromarketing. In addition, the article provides a brief description of the possibilities of its application in 
modern realities. 

The tasks of the research are research foundations of neuromarketing strategy in industry. As 
neuropsychology and cognitive sciences matured, a deeper understanding of higher brain functions 
emerged. The behavioral disciplines that emerged on the basis of neurophysiology and neuropsychology 
made it possible to analyze human reactions to advertising stimuli, determine the "correct" colors, track the 
effect on the subconscious of music and scents, analyze brain decision-making processes, determine 
benefits and risks. It is interesting to note that the name "neuroeconomics" has become a unifying name 


for the above-described areas of research. 


The subject of the research is foundations of neuromarketing strategy in industry. 

Research methods. Research using modern radiological techniques is actively developing today. 
Positron emission tomography (PET), single photon emission tomography (SPECT), functional nuclear 
magnetic resonance (fMRI), magnetoencephalography (MEG), transcranial magnetic stimulation (TMS), as 
non-invasive diagnostic methods, allow visualization of brain activity were used in the research paper. 

The scientific novelty of the research is despite the controversy of scientists, many specialists 
began to increasingly turn their gaze towards neuromarketing. This is due to the fact that standard, well- 
studied and even reliable marketing approaches do not give the desired results in modern conditions. 

Keywords: marketing, neuromarketing, neurolaboratory, neuromarketing methods, brain research, 
emotional involvement of the consumer, emotional stimulus. 


Introduction. Neuromarketing is a 
set of activities that study the relationship 
of the human brain to marketing and 
advertising in particular. Research results 
make it possible to better predict the logic 
of the consumer, his reaction to stimuli by 
measuring processes in the brain. 

The evolution of marketing concepts 
has almost always been influenced by 
psychological and  neurophysiological 
thought. The beginning and middle of the 
twentieth century marked the beginning of 
the basic methods of neuroscience, the last 
ten years have been characterized by the 
active development of neuroimaging 
methods, which laid the foundations of 
neuromarketing tools.[5] 

Literature review. The concept of 
neuromarketing, scientists believe, was 
developed by psychologists at Harvard 
University in the 1990s. However, the 
founders of this direction are traditionally 
considered the General Director of Retail 
branding A.G.Arndt Tryndl and the director 


of the store branding Retail branding Bart 
Oeyman. 

The objective of this paper is to show 
the added value of using tools such as 
eyetracking, galvanic skin response, facial 
coding and others in the field of market 
research and user experience research. 
We will present 3 case studies in which 
these tools have been used successfully. 
We will give an overview of the 
background, the objectives, methods and 
results and how the neuro-tools provided 
additional insights into} consumer 
behaviour, which would otherwise not have 
been possible. In this paper we _ will 
specifically show cases from packaging 
design, advertising research and _ user 
experience research thus only covering a 
small part of possible application areas. 

A general neuromarketing technique 
was developed in the late 1990s by 
Harvard professor Jerry Zultman, who 
immediately patented it under the name 
ZMET (Zaltman Metaphor — Elicitation 
Method). The essence of ZMET is to 
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recognize a person's subconsciousness 
using sets of specially selected pictures 
that cause a positive emotional response 
and activate hidden images-metaphors 
that stimulate a purchase. On the basis of 
the identified images, graphic collages are 
constructed, which are used as the basis 
for commercials. The data is then 
interpreted through interviews with a 
psychologist or by analyzing images of the 
brain. ZMET marketing technology quickly 
gained popularity among hundreds of large 
customer firms, among which Coca-Cola 
and Pepsi, Nestle, General Motors, Procter 
& Gamble, and others (more than two 
hundred large companies) can now be 
noted.[3] 

Analysis and results. The scientific 
community has information about the direct 
use of magnetic resonance imaging 
equipment in neuromarketing research. He 
became a pioneer here at the turn of 2002 
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and 2003. an American scientific and 
commercial project called the Brighthouse 
Institute for the Science of Mind. The new 
MRI-based neuromarketing method he 
developed is similar to ZMET and also uses 
specially selected images. The only 
difference is that the reaction of the 
surveyed clients to the presented images is 
established not by the conversation of 
psychologists, but by direct scanning and 
analysis of the brain regions activated in 
this case. However, when studying the 
positive and negative reactions of the brain 
to certain images, neuromarketologists are 
absolutely not interested in the conscious 
reaction of a person. The reason for this is 
the stated goal of the study - to establish 
how effective advertising is in 
subconsciously stimulating the purchase of 
a particular product or in developing brand 
loyalty [2]. 


Neuromarketing tools 


Record metabolic 
activity in the brain 


Positron emission 
tomography (PET) 


Functional Magnetic 
Resonance Imaging ((MRI) 


Transcranial magnetic 
stimulation (TMS) 


Electroencephalography 
(EEG) 


Recording electric 
activity in the brain 


Topography (SST) 


Without recording 
brain activity 


Implicit 
association test 


Steady State Facial coding 


Skin Conductance Eye Tracking 


Magnetoencephalography 


(MEG) 
Measuring 
Physiological 


Facial R ons 


Electromyography 


Fig.1. Classification of Neuromarketing Tools. Adapted from Bercea (2012).[6] 


It should be noted that the most 
important advantage of neuromarketing 
over classic marketing is the ability to 
accurately identify which of the advertised 
products, brands or videos you just like, 
and which is really effective for making a 
decision. For example, in a neuromarketing 
study conducted by researchers in 
Australia, it was shown that a promotional 
video with rapidly changing episodes was 
not liked (as follows from subjective 
reports) of any of the participants in the 


experiment; moreover, the video was 
annoying. (Fig.1) 
However, brain scans of the 


participants while watching advertising 
videos with different tempo of changing 
episodes revealed that it was the video with 
a fast pace that was remembered 
significantly better than static or low- 
dynamic videos. Subsequently, the product 
that was advertised in this “bad” video from 
the point of view of classic marketing was 
quickly recognized in the supermarket and 
bought more often. 
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As neuropsychology and cognitive 
sciences matured, a deeper understanding 
of higher brain functions emerged. The 
behavioral disciplines that emerged on the 
basis of neurophysiology and 
neuropsychology made it possible to 
analyze human reactions to advertising 
stimuli, determine the "correct" colors, track 
the effect on the subconscious of music 
and scents, analyze brain decision-making 
processes, determine benefits and risks. It 
is interesting to note that the name 
"neuroeconomics" has become a unifying 
name for the above-described areas of 
research. 

Research using modern radiological 
techniques is actively developing today. 
Positron emission tomography (PET), 
single photon emission tomography 
(SPECT), functional nuclear magnetic 
resonance (fMRI), 
magnetoencephalography (MEG), 
transcranial magnetic stimulation (TMS), 
as non-invasive diagnostic methods, allow 
visualization of brain activity in real time. 
These techniques make it possible to 
objectively judge the brain activity 
associated with a person's response to a 
stimulus (for example, a commercial 
product). Neuroradiologists can now 
answer the questions about what emotions 
the buyer is experiencing, whether he 
made a positive decision to purchase, etc., 
quite objectively.[1] 

To date, about a hundred results of 
full-fledged consumer behavior studies 
using neuroimaging methods have been 
published. Depending on the approach 
used, they can be conditionally divided into 
three groups: 

1. Consideration of brands through 


the prism of consumer preferences. 
Creation of advertising and _ brand 
attributive architecture is especially 


effective in this direction. They include the 
following activities: 

* research of consumer motivations; 

* testing the concepts of advertising 
materials: as a complex of elements 
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(illustration, slogan, main text, font, etc.), as 
a logical link, as a holistic image; 

* peculiarities of perception of color 
aspects of advertising materials; 

* identification of areas of consumer 
attention and areas of concentration of 
attention on objects of printed matter; 

* creating or adjusting the brand 
image and studying the associations that 
consumers have with him and_ his 
personality - the distinctive features of the 
brand and more. 

2. Representative assessment of 
possible alternatives of | consumer 
preferences, through indicators of choice 
and making a purchase decision: 

* determination of a set of properties 
of a product and its utility functions that 
affect consumer choice; 

* identification of various indicators of 
the importance of product properties that 
are considered relevant to the consumer; 

* establishing a set of beliefs (brand 
or product image) about the properties of 
the product and determining the degree of 
presence of each of them. 

In the aspect of the above areas, one 
can cite a lot of research carried out by 
scientists at Stanford, Cambridge and other 
universities. Since microeconomic theory 
states that purchases are determined by a 
combination of consumer preference and 
price, these researchers investigated, 
using functional MRI, how consumers 
perceive the importance of these factors in 
purchasing decisions. It was proved that 
the choice associated with a conflict 
situation in the form of balancing between 
the desired object and its high price leads 
to the activation of the brain areas involved 
in the decision to purchase a product, and 
the corresponding conclusions were 
drawn. 

3. Determination of the cognitive 
functions involved through attention and 
memorization of events in the process of 
consumption. As a rule, such studies are of 
a two-level nature: 
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* establishment of the consumer's 
“pyramid of values” (emotional, spiritual 
and cultural beliefs and values); 

* testing the consumer's ability to 
retrieve previously offered product 
information. 

Among many studies devoted to the 
third of the considered categories of 
neuromarketing research, M. Rothschild 
was one of the first to study how EEG 
activity will change in response to the visual 
presentation of advertising material. 
Analysis of EEG signals is no less a unique 
means of — controlling higher-order 
neurocognitive processes than other, more 
expensive research methods. 

The concept of neuromarketing boils 
down to the recognition of commercial 
applications, a better understanding of 
consumer behavior, the need to study 
consumer responses to marketing 
incentives using methods such as 
quantitative electroencephalography, 
functional magnetic resonance imaging, 
galvanic skin response, oculography, heart 
rate, respiration, body temperature 
measurements, and also studies of the 
reactions of the human brain to irritations of 
the human senses: sight, smell, hearing, 
touch and taste 

A number of scientists distinguish 
three innovative concepts of modern 
marketing: | neuromarketing, cognitive 
marketing, and sensory marketing. 

However, most scientists believe that 
neuromarketing includes cognitive and 
sensory marketing. Some — scientists 
consider neuromarketing to be nothing 
more than manipulation of customer 
behavior, and not at all a science.[4] 

Despite the controversy of scientists, 
many specialists began to increasingly turn 
their gaze towards neuromarketing. This is 
due to the fact that standard, well-studied 
and even reliable marketing approaches do 
not give the desired results in modern 
conditions. 

The point is that traditional marketing 
tools do not create the necessary, strong 
enough emotional irritants. Modern 
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consumers have become more discerning, 
learned to adapt and more carefully select 
information coming from outside: from 
posters, banners, flyers, television and 
radio broadcasting. 

Discussion of results. The ability of 
people to perceive stimuli from the 
environment, primarily at the level of 
neurophysiological signals, lies at the heart 
of the science of neuromarketing. On the 
basis of biophysical and biochemical 
processes, the human sense organs 
translate stimuli into the language of 
emotions at the subconscious level. 

The main neuromarketing methods 
are: 

Air tracking. The eye tracking method 
is used to observe the direction of a 
person's gaze, the size of his pupils, and 
the delay in gaze at a particular object. 
Based on this analysis, the color, font, and 
style of the brand are determined, product 
packaging is made, advertising materials 
are placed, videos, advertising posters and 
banners are shot.[9] 

Study of heart rate, pulse and 
detection of increased sweating. To assess 
the emotional involvement and 
experiences of the client using a polygraph, 
a study of the heart rate, pulse is 
performed, and increased sweating is 
detected.[10] 

Observing involuntary facial 
expressions. With the help of high- 
resolution video cameras, emotions and 
involuntary facial expressions of a person, 
including joy, surprise, irritation, interest, 
discontent, are recorded, which help 
analyze the respondent's reaction to video 
and contextual advertising and the design 
of a tourist product.[8] 

Analysis of the brain reaction. Human 
brain scans are performed by two of the 
most advanced technologies: magnetic 
resonance imaging and a modern analog of 
the electroencephalogram, known as 
topographic mapping of the electrical 
activity of the brain. The analysis of the 
results obtained allows us to identify the 
most memorable types. of __ tourist 
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advertising products. At the same time, one 
does not even need to ask what the 
subjects themselves remember.[7] 

To date, based on neuromarketing 
research, the areas of the brain have been 
studied that are activated every time: 

1) the person sees the products or 
brands that he prefers; 

2) a situation of trust in the seller or 
the product arises; 

3) you need to make a decision based 
on an assessment of the balance between 
the immediately received pleasure 
associated with the purchase of goods and 
at the same time received disappointment 
in connection with spending money; 

4) pleasure or perception of beauty 
arises; 

5) a person experiences altruistic 
feelings; 

6) the negotiators' emotions prevail to 
the detriment of a cold mind, or, 
conversely, rational restraint remains, 
which suppresses emotions. 

In summary, the main obstacle to the 
implementation of neuromarketing 
technologies in the development strategy 
of the organization is the need for 
significant financial investments. 
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Not every company can afford to 
purchase such expensive equipment, and 
especially to create its own laboratories. 

But companies that do not have 
sufficient financial capacity for this kind of 
costs, ready to introduce innovative 
approaches to neuromarketing, may well 
use the services of research centers. 

Conclusions. Neuromarketing is 
developing more actively abroad, and it is 
natural that large neurolabs are located in 
the countries of the West and Europe. 

The experience of neuromarketing 
testing by the research center for Brand 
Management and Brand Technologies 
(RCB & B) is well known. He designed the 
style for the Fonty Fler flower chain, the 
BEC manufacturing and trading company 
and other trading companies. Nicholas 
Corot is Principal Curator of the RCB & B 
Research Center and Board Member of the 
Guild of Marketers. 

Some global marketing experts 
believe that it is not necessary to conduct 
your own expensive neuromarketing 
research. In their opinion, it is enough to 
take advantage of foreign developments 
and ready-made results of neuromarketing 
research. This position fits well into the 
imitation strategy of diffusion of 
innovations. 
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Abstract: 

Objective. Entrepreneurial activity is of particular importance for the development of the national 
economy. This article provides detailed information on the characteristics of entrepreneurial activity in the 
context of the transition to the innovative economy. 

Methods. The research methods were statistical, comparative analysis, induction and deduction 
methods. 

Results. The changes that have occurred in the economy in recent years require the development 
of a new, more complex stage of economic transformation, in which the center of gravity shifts to solving 
the problem caused by the technical-economic paradigm and systemic long-term changes. Term 
challenges that reflect global trends and domestic development barriers. In such conditions, small business 
plays an important role, which affects the socio-economic level of the country's economy in many ways. In 
the article, spatial mechanisms of small business development, factors, opinions of foreign scientists, 
existing problems are listed based on statistical analysis, and as effective solutions to these problems, 
recommendations on the development and implementation of issues of regional location of business 
entities are presented. 

Conclusion. Boundary conditions for the successful operation of entrepreneurship in the innovative 
economy are revealed by taking into account the scale effect of firms of different sizes that arise as a result 
of profitability growth and operate as a systemic view. Qualitative and quantitative characteristics of a firm 
of a certain scale in the innovative economy act as self-developing value-economic, organizational- 
institutional and production-technological education. 

Keywords: innovation, entrepreneurship, spatial development, spatial balance, evolutionary 
development. 


Introduction. There is a need to | for economic development. Taking into 
develop a conceptual approach to form | account the spatial dimension is of 
realistic ideas about the _ spatial | particular importance for our country due to 
development of small business, which | the differences in the conditions for running 
allows for a satisfactory description of the | a small business in the regions. 
production of knowledge, innovation and The study of the laws of evolution of 
their reproduction within endogenous | the spatial mechanisms of small business 
models. When micro-entities are directly | development and the factors affecting them 
aggregated into ideal market-type | is important from the point of view of the 
macrosystems, it allows to overcome the | development of economics. The increase 
limitations of traditional analysis based on | in the density of filling the territories with 
a simplified understanding of economic | farms and the involvement of new lands in 
reality. The limitations of traditional | the farm rotation led to an increase in the 
analysis do not allow to properly take into | land deficit. This process is historical in 
account the spatial diversity of economic | nature, it was greatly accelerated due to 
development, the specificity of | the quadrupling of the world's population 
interregional relations, as well as significant | and the increase in the rate of economic 
differences in socio-economic conditions | development. The reduction of free spatial 
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resources and the expectation that this 
process will become more intense gives 
them special importance, leads _ to 
increased competition and puts the tasks of 
optimizing their use on the agenda. 

The alternative concepts developed 
so far have certain advantages because 
they aim to identify the main patterns of 
spatial development and, accordingly, the 
relevant factors. However, they do not 
properly take into account all the diversity 
of the most important factors and relations, 
they do not allow to have a satisfactory 
picture of the economic activity and 
development patterns of small business. 
Today, a number of theoretical models 
based on many assumptions and 
simplifications are actively used. It should 
be noted that in the existing works [1] the 
set of spatial development factors is given 
quite widely, there are works on the 
assessment of the influence of individual 
factors on regional differences in the level 
and dynamics of development; on the other 
hand, there are no generally accepted 
ideas about which of these factors are 
primary and which are secondary, how 
much each of these factors should be taken 
into account in the implementation of 
regional policy, and without understanding 
the causes of problematic situations, 
developing adequate tools to support small 
businesses not possible. 

Authors of econometric models try to 
take into account many factors when 
assessing their contribution to spatial 
development, but for many regions it 
remains difficult to explain a significant part 
of GNP growth; a holistic view of spatial 
development does not emerge because 
different sets of critical factors are often 
important for different regions. Currently, 
there is no coherent legal and conceptual 
framework for spatial development of small 
business. Society and government do not 
appreciate the negative consequences of 
the imbalance in small business 
development. At the same time, existing 
alternative theories describing spatial 
development processes based on center- 
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periphery interdependence and cumulative 
growth complement each other to a certain 
extent and create a basis for a deeper 
study of these processes. 

Analysis of literature on the topic. 
Currently, the laws of the processes of 
spatial development of economic activity 
are being clarified on the basis of various 
theories, each of which focuses on different 


aspects of these processes. The 
theoretical foundations of _ spatial 
development mechanisms were 
considered by A. Marshall [2], who 


introduced the concepts of "networked 
agglomerations" and "industrial districts". 
During the 20th century, studies in the field 
of regional development are becoming 
more and more popular, S. Cruz and A. 
Teixeira estimate that the share of 
publications on various aspects of regional 
agglomerations will exceed 5% in the 


1980s[3]. 
In order to understand the processes 
of formation of regional models of 


innovative development of small business, 
the studies of modern changes in the 
organization of innovative processes are 
important. Thus, it was shown that they are 
characterized by the transition from the 
linear (industrial) model to the non-linear 
(neo-industrial) model proposed by K. 
Freeman [4], S. Klein and N. Rosenberg 
[5]. Lundwell and others focus on the 
formation of open innovation related to 
mass outsourcing and the creation of 
global value chains [6]. In modern 
conditions, the process of creating 
innovations is becoming more interactive, 
new sources of economic growth are 
emerging. The collective emergence of 
innovations and mutual benefits by the 
participants of cooperation are facilitated 
by the wide distribution of network 
structures and clusters that form a certain 
ecosystem. The change and new functions 
of universities, small businesses and the 
state, as well as the changing nature of 
their interaction in the formation of 
innovative activity in a certain area, are 
described by the three-helix model [7]. 
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Currently, a new wave of "unbalanced 
development theory" is forming. The main 
objects of analysis are "local economic 
interconnections", the most popular of 
which are complexities, networks and 
clusters [8]. 

Research methodology. The 
author's approaches are presented based 
on the study of scientific literature and 
articles of foreign scientists on the subject 
and the analysis of the experiences of 
foreign companies in this regard. Also, in 
order to increase the scientific and practical 
value of the article, statistical analysis 
methods (dynamic and _ comparative 
analysis methods) of the data of the State 
Statistics Committee of the Republic of 
Uzbekistan were used. 

A methodical approach based on an 
improved research paradigm is proposed in 
accordance with the subjective nature of 
economic reality for the appropriate 
description of the processes that determine 
the characteristics of the formation of 
various territorial models of the innovative 
development of small business. 

Analysis and results. Considering 
the processes of spatial development of the 
national economy and small business from 
the perspective of the concept of dynamic 
capabilities and taking into account the 
rules of systematic analysis, the theory of 
complexity and evolution allows us to 
identify the following features and 
regularities, these processes: 
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- a systematic connection of territorial 
objects with different change capabilities in 
the course of constant interactions 
occurring in the internal and _ external 
environment, they are not completely 
autonomous from each other, but 
interdependent; 

- accumulation of changes and 
acquisition of new _ characteristics of 
territorial subjects and national economy 
occurs on the basis of development and 
implementation of their dynamic abilities, 
their formation depends on the activity of 
entrepreneurial structures and the role of 
small business; 

- common corridor of spatial 
development of entrepreneurial structures 
and small business defines knowledge 
base and basic technologies, cultural and 
value directions and institutions. 

Changes in the conditions for small 
businesses associated with the transition to 
innovative competition impose new 
requirements on the formulation of 
innovation policy, the selection of priorities, 
models and tools for its implementation. 
According to the data of the State Statistics 
Committee, the analysis of the distribution 


of small enterprises by regions of 
Uzbekistan allows us to conclude that the 
main part of small enterprises is 


concentrated in the city of Tashkent, and 
this trend continues. (Table 1). 


Table 1. 


Distribution of small businesses and micro-enterprises by regions of the Republic 
of Uzbekistan in 2018-2021 (according to those registered) [10] 


2018 year 2019 year 2020 year 2021 year 
Indicators Quantity, , Quantity, , Quantity, ., Quantity, , 
ve unit "2 unit 2 unit id unit is 
q. Seeeording t0spe 242379 100 276237 100 353921 100 436981 100 
Republic of Uzbekistan 
Republic of 
Karakalpakstan 11076 4.6 12364 45 15050 4.3 18923 43 
3. Andijan region 21631 8.9 23978 8.7 28880 8.2 35795 8.2 
4 Bukhara region 13495 5.6 15700 5.7 20982 5.9 26097 6.0 
5 Jizzakh region 10069 4.1 11845 4.3 14769 4.2 18661 4.3 
6 Kashkadarya region 14969 6.2 16752 6.1 20921 5.9 26088 6.0 
7 Navoi region 7788 3.2 9143 3.3 15511 4.4 19058 4.4 
8 Namangan region 16928 7.0 17944 6.5 22034 6.2 27314 6.3 
SS 
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9 Samarkand region 17261 7.4 20669 7.5 27322 7.7 35022 8.0 
10 Surkhandarya region 10897 4.5 11670 4.2 15783 4.5 22670 5.2 
11 Syrdarya region 8064 3.3 8947 3.2 11697 3.3 14256 3.3 
12 Tashkent region 25128 10.4 29390 10.6 38006 10.7 45935 10.5 
13 Fergana region 20502 8.4 23542 8.5 29599 8.4 37199 8.5 
14 Khorezm region 11345 4.7 12576 4.6 16282 46 20177 46 
15 Tashkent city 53226 22.0 61717 22.3 77085 21.8 89786 20.5 


As can be seen from the table, if in 
2020, 21.8% of small enterprises and 
micro-firms are located in this area, then in 
2021, 20.5 percent of the total number of 
small enterprises and micro-firms of our 
country, or 89,786, are operating in the 
territory of Tashkent city. The next place is 
Tashkent region. In 2018, 25,128 small 
enterprises and micro-firms were 
registered in this region, and by 2021 there 
will be 45,935. Their share in the total was 
10.4 and 10.5 percent, respectively. 

The position of small enterprises and 
micro-firms according to the share of the 
total by regions is presented in the 
following figure (Figure 1). 

Spatial regularities of economic 
activity and small business development 
processes’ reflect the complexity, 
multifacetedness, interdependence and 
unevenness of its change, under the 
influence of territorial self-reinforcing and 
cumulative processes, based on the 
specific characteristics of the influence of 
endogenous factors. These _ spatial 
patterns of economic activity and small 
business development are reflected in the 
following. 

1. The interaction of heterogeneous 
regional entities with different resources, 
powers and abilities in a single economic- 
temporal space under the influence of 
endogenous factors leads to the formation 
of central-periphery direct and feedback 
links, in which regional self-reinforcing 
mechanisms are accumulated in a linear 
causal relationship. innovative 
development is manifested due to the 
creation of non-existent processes and 
synergistic effects. The center-periphery 
structure is the main and final principle of 
the construction of the geographical space, 
which gives rise to the center-periphery 


way of development of the economy and its 
regions , in which the centers of different 
levels always attract resources from their 
edges. 

In this regard, a hierarchy of spatial 
systems of business activity is created. 
This involves considering the evolution of 
small business in light of the impact of 
power relations of a different nature, as 
groups of entities interact in organizational 
fields with different economic and cultural 
values, power resources, and powers. With 
this approach, the development of the 
national economy implies the emergence 
of spatial characteristics of the value- 
institutional system change. 

2. Spatial laws describe the evolution 
of the center-periphery mechanisms of 
innovative development of the regional 
economy, their characteristics are largely 
determined by the scale and activity of 
small businesses. They represent that 
large cities act as growth points or 
development poles due to the positive 
effects of the scale and structure of 
agglomerations. At the same_ time, 
production industries with a high potential 
for innovative development become 
centers of "concentration" of other 
industries that are suppliers of resources or 
consumers of their products and services in 
their sphere of economic _ influence; 
technological, infrastructural, financial, 
scientific, educational and _ social-cultural 
polarization processes are developing in 
the future. Decentralized areas are 
changing due to the spread of impulses for 
innovative development and the formation 
of direct and feedback links mainly due to 
the spread of innovations, which depends 
on the characteristics of the process of 
interaction of formal and __ hidden 
knowledge. 
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3. Territorial evolution of business 
structures, regional evolution of economic 
activity, as a result of the complex 
interaction of centrifugal forces in the 
territorial space, various resources and 
dynamic capabilities are formed in 
connection with the movement of not only 
goods, but also labor, capital and economic 
structures. At the same time, small 
business has a significant impact on the 
nature, dynamics and direction of the 
processes of spatial changes, on the 
formation of knowledge formation and 
transfer mechanisms, and on_ the 
adaptation of regional entities to the 
changing business environment. 

Territorial distribution of business 
activity and polarization of the territorial 
structure of the economy is determined by 
the ratio of benefits and costs that arise 
when its subjects are located in a certain 
area and reflects the relationship of positive 
and negative effects. This is due to various 
combinations of factors such as interaction 
costs between business _ structures 
(transportation and trade costs), increasing 
returns to scale, market size and variety of 
manufactured products. The trend of 
spatial concentration of business activity is 
typical for manufacturing agglomerations, 
which are sensitive to the impact of 
increasing income in terms of scale and 
network structure. 

4. Formation of — competitive 
advantages of regions occurs under the 
influence of a set of interconnected factors. 
As stated by P. Krugman, they can be 
divided into two groups; first, the availability 
and geographic location of natural 
resources demanded by the market, 
including the border of world trade routes, 
which reduces’ transportation costs; 
secondly, advantages created by 
economic activity (agglomeration effects, 
human capital, institutions supporting 
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entrepreneurship, mobility of labor and 
financial resources, innovation, etc.). 

5. World experience shows that in the 
course of the evolution of the industrial 
economy, the role of the first-order factors 
in the formation of the competitive 
advantages of regions - the supply of 
resources and _ geographical location 
factors - decreases, but the importance of 
the second-order factors, factors related to 
urbanization, agglomeration, and _ the 
strengthening of the highway, increases. In 
the future, the role of third-level factors - 
regional factors of innovative development 
- which fundamentally change the nature 
and mechanisms of increasing the 
competitiveness of regions is increasing. At 
the same time, the scale influence of large 
enterprises loses its previous importance, 
and the active participation of small 
business entities in the development of the 
region becomes important. 

6. Complex processes of spatial 
development are accompanied by various 
types of "market failures" that cause 
insufficiency of self-develooment 
mechanisms of the market. In this regard, 
there is a need to apply various horizontal 
and vertical connections, cooperative and 
market mechanisms, and scientific and 
technical processes within the framework 
of the common territorial space to regulate 
the formation of resources and capabilities 
of the regions, the formation of knowledge 
and the transfer of knowledge, which 
ensure the proportional and uneven 
development of dynamic abilities. They 
allow to obtain the best cumulative- 
synergistic macro effect in a_ strategic 
perspective based on market opportunities 
and risks. 

Based on these laws, we can see the 
distribution of small businesses and micro- 
firms in our country by types of economic 
activity from the following table (Table 2). 
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Table 2. 
Analysis of distribution of small businesses and micro-firms by types of economic 
activity [10] 
2018 year 2019 year 2020 year 2021 year 
No Indicators Quantity oy Quantity » Quantity » Quantity » 
unit unit unit unit 
1 Total 229666 100 262930 #100 334767 100 411203 100 
Agriculture, forestry and 
fechas 20530 89 23975 94 28847 8.6 40719 99 
3 Industry 48566 21.2 56233 21.4 69970 20.9 82746 20.1 
4 Construction 23807 10.4 28955 11.0 36021 10.8 40695 9.9 
5 Trade 62714 27.3 70457 26.8 100573 30.0 131597 32.0 
6 Transport and storage 11779 5.1 13121 5.0 15157 4.5 17056 4.2 
Accommodation and 16964 7.4 19565 25461 7.6 29947 
dining services 7.5 7.3 
information and 6167 2.7 6738 7621 23 9201 
communication 2.6 2.2 
Provision of healthcare = yyiz7 1g 5364 6370 1.9 7588 
and social services 2.0 1.9 
10 Other types 34722 15.1 38431 14.6 44747 13.4 51634 12.5 


As can be seen from the data of this 
table, the highest share in the distribution of 
small enterprises and micro-firms in our 
country by types of economic activity 
belongs to trade. In 2018, 62,714 small 
enterprises and micro-firms were active in 
this field , and in 2021, there were 131,597. 


Therefore, with the growth of national 
wealth, the high degree of regional 
polarization is replaced by the leveling of 
regional differences. Regional policy 
should not limit the movement of market 
forces of agglomeration, which _ initially 
have a positive effect, and then, as a result 


Its share in the total was 27.3 and 32.0 | of the accumulation of negative effects, the 


percent, respectively. 

Small businesses and micro-firms 
have achieved high growth in trade and 
industrial types of economic activity. 

The phenomenon of _ industrial 
agglomeration or regional concentration is 
often explained using neoclassical 
equilibrium models that take into account 
returns to scale. According to this 
approach, in accordance with J. 


flow of capital and labor is directed to poor 
regions [11]. 

However, this theory does not take 
into account the influence of all contextual 
and institutional factors of the market. First, 
the continuous production of innovations in 
the center leads to the dependence of the 
growth of the backward regions on the 
transfer of new technologies. Secondly, 
border regions have more opportunities to 


Williamson's theory of territorial disparity | attract public investment in social and 


and A. Fisher's and E. Hoover's theory of 
territorial development stages, a gap in 
spatial levels appears in the initial stages, 
development first increases, and then 
territorial disparities decrease. The 
trajectory of regional differentiation takes 
the shape of an inverted U, the so-called 
Williamson curve. According to the theory 
of J. Williamson, economic growth in the 
initial stages is concentrated in the central 
regions (core) of the country, and then 
spreads to the peripheral regions. 


logistics infrastructure. Therefore, with the 
growth of national wealth, regional 
inequality increases under the influence of 
market forces of agglomeration. 

World experience shows that at the 
end of the 20th century, economic 
inequality significantly increased _ in 
catching up with countries, which ensured 
the rapid development of regions with clear 
competitive advantages, as a result of 
which the economies of these countries 
also. developed more _ successfully. 
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Gradually, attention is being paid to the 
development of other regions, but at the 
same time, the policy of encouraging the 
development of local regions with a 
competitive advantage, increasing 
agglomeration and innovation effects, is 
being continued. 

Today, the differences in approaches 
to the formation of regional models of 
innovative development of — small 
businesses are mainly determined by the 
fact that these models have different 
structural and dynamic characteristics due 
to the diversity of the business 
environment, and are divided into different 
ranked groups depending on the selected 
Classification criteria. Studying the 
characteristics of regional innovation 
processes in the development of small 
business allows to classify them, it helps to 
understand the = systematization of 
knowledge and the mechanism of creation 
of innovations and their use, makes it 
possible to compare the possibilities of 
creating competitive advantages, 
evaluates alternative approaches and 
ways of further development of business 
entities. 

Conclusions and_ suggestions. 
When analyzing the processes of formation 
of territorial models of innovative 
development of small business, it is 
reasonable to conclude that their most 
important parameters form a multi-level 
system, are complexly interrelated and 
subordinate to each other. It is of particular 
importance to develop an approach that 
allows for a systematic interpretation of the 
processes of formation of unique regional 
trajectories of innovative development of 
business entities that ensure’ the 
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successful creation and implementation of 
competitive advantages, and the use of 
typology as its basis. Based on the specific 
characteristics of the interaction between 
production-technological,  cultural-value, 
organizational-institutional and cycle-time 
factors, the nature of participation in the 
processes of creation, transmission and 
repetition of innovations is important. 

Within the framework of the 
considered approach, it is important to 
distinguish four types of regional models of 
innovative development of small business, 
which play a key role in understanding the 
laws of the formation of the innovative 
profile of small business development - 
national, national-territorial, regional and 
less developed peripheral, they can have 
different levels of development (low, 
medium, high). 

The first type of model - the nationally 
oriented model of innovative development 
of small business - ensures the satisfaction 
of national needs and the needs of 
international markets for innovation. In this 
model, fundamental research is particularly 
important in universities and small 
businesses that actively collaborate with 
knowledge producers and innovation firms 
in other regions. An example of this type of 
model is the technopolis established in 
countries such as France, Japan, and 
Taiwan, which is characterized by a limited 
degree of interaction between innovative 
small firms within the policy framework, as 
well as developed vertical ties with them. 
Large firms in these areas are generally 
regarded as anchors of technopolises. The 
research functions of universities and 
corporations are mainly focused on 
creating radical innovations. 
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Abstract: 

The purpose of the study is ensure the economic stability of chemical industrial enterprises, the 
article covers the experience of companies of foreign countries and highlights the aspects of use in local 
chemical industrial enterprises.. 

The tasks of the research are research for theoretical and practical aspects for ensuring economic 
stability of chemical industry enterprises using foreign experience. 

The subject of the research is issues for ensuring economic stability of chemical industry 
enterprises using foreign experience. 

Research methods. Analysis and synthesis, induction and deduction, systematic approach, 
systematic analysis, abstract-logical thinking, monographic observation, comparison, statistics, economic 
analysis and economic-mathematical methods were used in the research paper. 

The scientific novelty. It is an accepted trend to study the experience of companies of advanced 
foreign countries in the matter of ensuring the economic stability of chemical industry enterprises. Including, 
revealing the specific features of the introduction of a modern controlling system, and scientifically proving 
the effectiveness of its application to the activity of chemical industrial enterprises operating in our country 
is the main essence of the research. 

Keywords: industry, economic stability, US, European experience, management, control. 
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Introduction. It is known that by the 
end of the 21st century, different 
approaches aimed at the strategic 
management of business entities were 
formed, and they began to surpass the 
concept of accounting. In particular, in the 
scientific economic literature, almost no 
attention is paid to the quantitative 
evaluation of the impact of the introduction 
of the controlling system on the indicators 
of the enterprise's production-economic, 
financial-economic and_ organizational- 
management activities. 

In particular, despite the fact that 
some researchers have reflected in their 
scientific works on the positive aspects of 
the introduction of control, no quantitative 
assessment of the impact of the 
introduction of the control system on the 
indicators of economic stability of the 
enterprise has been carried out. [3] 

In particular, Uzbek economist 
Nurimbetov R.I. and Akhmedov S.I. in their 
research [1] studied that the introduction of 
product quality management in the United 
States began to develop rapidly with the 
production of a wide range of consumer 
goods. But they found out that the quality of 
the goods is very low. 

According to American experts, 25- 
30% of the current costs of enterprises 
were spent on identifying and finding 
product defects. The cost of replacing 
defective products would exceed 30% of 
the total cost. Many US experts believed 
that low quality was the main obstacle to 
increasing labor productivity and 
competitiveness. Japan's experience has 
shown that improving quality is a never- 
ending task. He pointed out that the main 
concept of the "Japanese miracle" is 
perfect technology, whether it is 
production, management or service. 

From this point of view, based on the 
analysis of foreign experience in the 
implementation of the controlling system to 
ensure the economic stability of industrial 
enterprises and the results obtained based 
on the use of the developed 
methodological approaches, it is possible 
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to draw general conclusions regarding the 
impact of the introduction of the controlling 
system on the effectiveness of certain 
areas of business entities and the entire 
enterprise. It is appropriate to develop the 
indicators. 

It is an accepted trend to study the 
experience of companies of advanced 
foreign countries in the issue of ensuring 
the economic stability of industrial 
enterprises. Including, to reveal the specific 
features of the introduction of the modern 
controlling system, and to scientifically 
prove the effectiveness of its application to 
the activities of the industrial enterprises 
operating in our country is the main 
essence of the research. 

Methodology. It is possible to reflect 
the activity of any enterprise with the 
dynamics of certain economic indicators, in 
which mutual harmony and dependence 
can change as the enterprise moves from 
one state to another. The interdependence 
of all indicators is described by the concept 
of "work order". Each work order of the 
enterprise interprets the system of 
established indicators, if they are classified 
according to the growth rate, the standard 
work order of the enterprise, in other words, 
a normative system of indicators, is 
created. Studying the activity of an 
industrial enterprise is carried out on the 
basis of comparison of the actual dynamic 
range of the enterprise with the standard 
range. In this article, the problems of 
ensuring the economic stability of canoe 
enterprises were studied through scientific 
abstract-logical thinking and comparative 
analysis. In addition, the methods of 
induction and deduction were widely used 
to assess the possibility of ensuring the 
economic security of the enterprise only if 
all participants of the processes of ensuring 
the economic _ stability of industrial 
enterprises work together. Also, methods 
of scientific observation were used in the 
development of ways to ensure the 
economic stability of the enterprise. 

Analysis and results. The results of 
testing the selections for the correctness of 
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the law of probability distribution allow us to 
conclude that the rates of growth of 
management efficiency and the rates of 
growth of production process efficiency 
obey the correct distribution law. The range 
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of change of control system effectiveness 
indicators, including the growth rate of 
management efficiency was 7.2% - 25.0% 
and the growth rate of production process 
efficiency was 8.4% - 25.9%. 


Table 1 


Changes in some economic indicators of industrial companies of foreign 
countries as a result of the introduction of the control system [9] 


Growth rate of 


Growth rate of Financial and 


: document ; oe 
Company investment ; economic stability 
attractiveness, % eran growth rate, % 
: efficiency, % , 
British Petroleum +11,4 +5,2 +6,3 
Tesco +9,3 +11,6 +8,9 
METRO GROUP +7,2 +15,3 +22,1 
Cristall Gross +6,5 +11,3 +22,5 
Ford +1,2 +14,8 +6,3 
Mazda +16,8 +27,6 +9,9 
Bayer AG +3,5 +5,2 +2,2 
Schwarzkopf +6,3 +8,9 +9,3 
Oriflame +3,3 +9,3 +5,7 
Motorola +6,8 +9,3 +11,0 
Chivas +3,9 +1,6 +5,2 
Huawei +16,5 +11,9 +3,5 
Ziegler +0,2 +0,96 +0,45 
Singer Corporation +1,6 +2,9 +3,6 
Renault +13,3 +6,9 +92 
IBM +33,9 +11,8 +6,9 
In particular, mathematical estimates | 90% on average (IBM showed the 


for the growth of management efficiency in 
foreign industrial enterprises are 13.25%, 
and the rate of growth of production 
process efficiency is 20.53%. At the same 
time, the integral indicator calculated on the 
effectiveness of the introduction of the 
controlling system in the enterprise is 
16.49% [2]. 

As a result of the introduction of the 
controlling system, the results of the 
analysis of the change in the performance 
indicators of foreign industrial enterprises 
made it possible to identify the following 
positive trends in the development of these 
economic entities (Table 1). 

Firstly, as a result of the introduction 
of one or another type of controlling system 
in the enterprise, it allowed to increase the 
level of investment attractiveness up to 


maximum increase - 33.9%). 

Secondly, the documents made it 
possible to increase the cycle efficiency by 
an average of 10% (Mazda showed the 
maximum increase - 27.6%). 

Thirdly, it made it possible to increase 
financial stability by an average of 8% (the 


Crystal Gross company showed the 
maximum increase — 22.5%) [5]. 
Including, as aé_ result of the 


introduction of the controlling system in 
enterprises, the level of investment 
attractiveness increased by 8.9%, the 
efficiency of document circulation - by 
9.7%, and financial stability - by 8.3%. 

The financial stability of the enterprise 
is determined on the basis of the alternative 
coefficient, calculated by the ratio of the 
company's own funds and accounting 
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balance to the total value of assets and 
liabilities. 

Thus, from the analysis of the growth 
rate of investment attractiveness, efficiency 
of document circulation, and_ financial 
stability of the industrial enterprises of 
foreign countries mentioned above, it can 
be concluded that the introduction of this or 
that controlling system is an 
encouragement to ensure the economic 
stability of the enterprise and increase the 
efficiency of its activity. 

In particular, despite the fact that the 
growth rates of these indicators in various 
enterprises have an unstable fluctuation 
trend, the dynamics of change in all 
analyzed companies is positive. 

Therefore, the introduction of a 
controlling system in industrial enterprises 
makes it possible to increase the level of 
economic stability of economic entities, and 
this is especially relevant during the crisis 
in the economy. 

E.A. Borghardt and V.M. Nosova 
OJSC "KamAZ" in its works dedicated to 
the introduction of the controlling system in 
the enterprise noted that the following 
results can be obtained from the 
introduction of this system: "the labor 
productivity of management personnel 
increases by 9.6%, the effectiveness of the 
decisions made increases by 11%, based 
on the control measures the effect of 
making long-term financial decisions is 
about 20%" [6]. 

One example is AT&T Canada, the 
largest mobile operator in Canada, which 
has achieved success as a result of the 
implementation of the controlling system. 
This company introduced a system of 
measured indicators (Balanced Scorecard 
(BSC). As a result of the implementation, 
the following economic efficiency was 
observed: the profit from sales increased 
by 15%, the production volume per worker 
increased by 11%, and the market value of 
the enterprise increased by 4 times [7] . 

The introduction of the controlling 
system at the Airbus Group company had 
a positive effect on turnover profitability, 
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and this indicator increased 
approximately 10% by 2015 [8]. 

In this regard, it can be concluded that 
there was an increase in efficiency in one 
or another field of activity in the analyzed 
companies of foreign countries. 

Conclusions and suggestions. In 
this study, the indicators for evaluating the 
impact of the controlling system on the 
performance of some foreign companies 
are presented. Based on the indicators 
presented in this table, it can be concluded 
as follows. 

Firstly, despite the fact that in most 
cases, controlling is considered only in the 
form of control and accounting, or in a 
shortened version of its tasks, all 
researchers admit that the introduction of 
the controlling system has a positive effect 
on the financial and economic indicators of 
economic entities. 

Secondly, the results of the analysis 
show that the range of efficiency of 
management decision-making on_ the 
introduction of the controlling system in 
enterprises was from 8.7% to 16.2%. 

Thirdly, as a result of the introduction 
of the controlling system in enterprises, the 
increase in labor productivity — of 
management personnel is observed from 
9.6% to 17.2%, that is, an average increase 
of 13.4%. 

Fourthly, the introduction of a 
controlling system in enterprises has a 
positive effect on the overall management 
efficiency. The growth rate of this indicator 
is from 7.2% to 36.9%. 

Fifth, the introduction of the 
controlling system affects the quality of the 
decisions made. Only one of the analyzed 
enterprises has this indicator, and _ its 
average growth rate was 41.0%. 

Sixth, the introduction of a controlling 
system in industrial enterprises leads to an 
increase in the growth rate of the 
production process efficiency by 8.4- 
31.9%, that is, by an average of 20.5%. 

Based on the above analysis, it was 
possible to draw a clear conclusion on the 
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effectiveness of the introduction of the 
controlling system. 

In particular, the introduction of the 
controlling system is of urgent importance 
in the context of the globalization and 
integration of the world economy and 
unstable economic fluctuations in the world 
market; efficiency reserves determined 
during the implementation of the controlling 
system can be a certain tool to reduce the 
negative impact of external environmental 
factors on the economic stability of the 
enterprise. 

In addition, in our opinion, the 
integrated approach to the controlling 
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system, which should be introduced, both 
financially and economically, not only the 
control, accounting and budgeting tasks, 
but also, first of all, the tightening of the 
integration processes, the instability of the 
market situation and the environment of 
uncertainty of the enterprise the application 
of expanded tasks, which include the 
possibilities of effective management of 
activities, will ensure the economic stability 
of industrial enterprises and expand the 
conditions for reducing external negative 
consequences by the economic system of 
the enterprise. 
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Abstract: 

Objective. This article is devoted to the state program «Strategy of actions in five priority areas of 
development of the Republic of Uzbekistan in 2017-2021» and «The New Uzbekistan’s Development 
Strategy» developed and implemented at the initiative of the President of the Republic of Uzbekistan 
Sh.Mirziyoyev. That these state programs are aimed at the timely and effective solution of pressing issues, 
as well as its impact on the growth rate of the country's economy, including the issues of attracting foreign 
investment in the economy of the republic. 

Methods. For a comprehensive consideration and obtaining objective results, this article uses the 
methods of system analysis, complex analysis, comparison, decomposition of problems and goals. 

Results. Based on a systematic analysis of the data, it was revealed that bureaucratic barriers and 
obstacles in working with investors, especially in the field, consisting in the lack of proper support from 
khokimiyats of all levels of investor initiatives, clear coordination of the work of ministries and departments 
in this direction, hinders the strengthening of confidence in the consistency of state policies to create a 
favorable investment climate. In this regard, the creation in the country of the most favorable investment 
climate for foreign investors should be guaranteed by legal measures. Along with this, the article indicates 
the main directions for attracting foreign capital at the present stage of the country's economic development. 

Conclusion. A systemic relationship is shown - an effective investment policy developed on the 
basis of the specifics of the country and the problems that hinder foreign investment. The main tasks are 
given, the implementation of which will create not only jobs, but also relieve economic tension and, of 
course, save significant financial and material resources. Attention is focused on the issues of the state 
economic program - «Strategy of action in five priority areas of development of the Republic of Uzbekistan 
in 2017 - 2021» and the logical continuation of this program «The New Uzbekistan’s Development 
Strategy». 

Keywords: sustainable development, crisis, modern state policy, action strategy, priority areas, 
foreign capital, foreign investment, investment climate, investment project. 


Introduction. The solution of socio- 


economic, political issues, ensuring the | order — to 


sustainable development of the state, 


including its regions, is possible if the | of 


country's economic growth is at least 5% 
per year. 

In a crisis for developing countries, 
the successful functioning of the national 
economy can be achieved with the 
necessary organization of state regulation 
and the creation of an optimal market 
infrastructure, i.e. development of modern 
state policy. 

«State economic policy is a set of 
measures carried out by state bodies 
aimed at streamlining, adjusting and 
maintaining the socio-economic processes 


In the Republic of Uzbekistan, in 
ensure’ the _ sustainable 
development of the country, the President 
the Republic of Uzbekistan Sh. 
Mirziyoyev proposed and_ successfully 
implemented the state program «Strategy 
of action in five priority areas of 
development of the Republic of Uzbekistan 
in 2017 - 2021» [2]. The action strategy 
included: 

> improvement of state and public 
construction; 

> ensuring the rule of law and further 
reforming the judicial and legal system; 

> development and liberalization of 
the economy’ aimed at _ further 
strengthening macroeconomic stability and 


of the development of society, which | maintaining high economic growth rates; 


economic the 


level of 


provide 
necessary 
country» [1]. 


growth and 
welfare of 


the | aimed. at 


> development of the social sphere, 
a consistent increase in 
employment and real incomes of the 
population; 
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> ensuring security, interethnic 
harmony and_ religious tolerance, 
implementing a_ balanced, mutually 


beneficial and constructive foreign policy 
aimed at strengthening the independence 
and sovereignty of the state, creating a belt 
of security, stability and good 
neighborliness around Uzbekistan, 
strengthening the international image of the 
country. 

At the present stage of development 
of the Republic of Uzbekistan, it is also 
necessary to present a picture of reforms 
based on the development strategy of New 
Uzbekistan for 2022-2026, which consists 
of seven priority areas developed 
according to the principle «From Action 
Strategy to «The New _ Uzbekistan’s 
Development Strategy»», which has 
become an actual program. In accordance 
with this, a person, his rights and 
happiness should be the most important 
goal of state policy and the activities of all 
state structures. It was emphasized that the 
construction of society and state policy 
should be based on this idea and should be 
organized on the basis of the principle of 
«State for the people» [3]. 

Methods. For a_ comprehensive 
consideration and _ obtaining objective 
results, this article uses the methods of 
system analysis, complex analysis, 
comparison, decomposition of problems 
and goals [4]. In particular, foreign 
investment is vital for achieving such goals 
as getting out of the crisis, the initial 
recovery of the country's economy. In the 
document noted above, the third point is 
«development and liberalization of the 
economy» and «...active attraction of 
foreign investment in the sectors of the 
economy and regions of the country by 
improving the investment climate». 

However, local interests do not 
always coincide with the interests of foreign 
investors. 

Investors, regardless of the nature 
and form of investments, set the key goal 
of investing to return their own investments, 
both in kind and in value terms. The natural 
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form in this case refers to the return on 
investment as the real volume of the 
product. The value expression represents 
various forms of monetary forms and 
relations [5]. 

Therefore, it is necessary to take into 
account their interests. The owners of 
financial resources were confident in the 
success of their investments. At the same 
time, it is necessary to direct their actions 
towards solving the economic problems for 
which they were involved. 

Currently, in the Republic of 
Uzbekistan, the main and most important 
thing for foreign investors is the stability in 
the country, the open and transparent 
policy of the head of state Sh. Mirziyoyev. 

The President of the country is the 
guarantor of protecting the interests of both 
domestic and foreign capital investors. It 
guarantees foreign investors protection 
from political and economic risks [6]. 

Results. In the «Decree of the 
President of the Republic of Uzbekistan» 
Sh. Mirziyoyev «On measures to radically 
improve the investment climate in the 
Republic of Uzbekistan» dated August 1, 
2018, it is noted that «there are 
bureaucratic barriers and obstacles in 
working with investors, especially in the 
field, consisting in the absence due support 
from khokimiyats of all levels of investor 
initiatives, clear coordination of the work of 
ministries and departments in this direction, 
which hinders the strengthening of 
confidence in the consistency of state 
policy to create a favorable investment 
climate» [7]. 

In order to create the most favorable 
investment climate in the country for 
foreign investors, the following legal 
measures have been taken: 

> the investor is compensated for 
property damage incurred due to trust in 
the legal force of an administrative act of a 
state body adopted in relation to them, 
relying on the legal force of which they 
used the property, made a transaction or 
otherwise took advantage of the benefits 
and advantages provided, in case of 
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subsequent recognition of this act as 
invalid or its cancellation; 

> withdrawal of land plots for state 
and public needs is allowed only after an 
open discussion with interested parties 
(investors) [8]; 

> withdrawal of land plots is allowed 
after full compensation of the market value 
of real estate and losses caused to owners 
in connection with such withdrawal, except 
for the needs of the state and society, 
defense and state security, protected 
natural areas, the creation and operation of 
free economic zones; 

> long-term lease of — non- 
agricultural land for up to 50 years is 
allowed for the implementation — of 
investment projects; 

> the minimum size of the share of 
foreign investments in the authorized 
capital of an enterprise with foreign 
investments has been reduced from 30 to 
15 percent [9]; 

> the minimum size of the 
authorized capital of an enterprise with 
foreign investment has been reduced from 
600 million to 400 million sums; 

> the size of the state duty for the 
state registration of enterprises with foreign 
investment has been reduced by three 
times; 

> measures are envisaged to 
attract foreign investment through the 
organization of international conferences, 
seminars, major investment forums to 
widely inform foreign investors about the 
economic potential of the country, created 


favorable conditions for doing 
business [10]; 
> granted the right to foreign 


citizens and stateless persons who have 
invested in Uzbekistan in the amount of at 
least 8,500 times the minimum wage - to 
receive a multiple-entry three-year visa 
with the possibility of an unlimited number 
of extensions of its validity without the need 
to leave the territory of the Republic of 
Uzbekistan [11]; 

> the heads of the complexes of the 
Cabinet of Ministers, ministries, 
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departments and business associations 
are personally responsible for the effective 
implementation of the decisions taken and 
other privileges. 

Disscussion. Against this 
background, almost all regions of the 
republic need to implement investment 
projects that can improve the situation on 
the ground. [12, 13]. 


At the regional level, the main 
directions for attracting foreign capital at 
the present stage of economic 


development are: 

> agriculture (farms). In particular, 
these are areas where new methods of 
cultivating the land can be introduced to 
increase fertility and efficient use, while 
phasing out outdated methods of sowing 
cotton and other crops [14]; 

> organization of production of light 
goods, food industry, printing, medical 
equipment. Along with foreign capital, the 
active attraction of domestic private capital 
and their symbiosis can accelerate the 
economic growth of these areas; 

> organization of production of 
plastic bags and films. There is an 
increased demand for these products in the 
consumer market; 

> production of modern energy- 
saving technologies, ranging from 
fluorescent lamps to «LED» technologies. 
Here, too, the demand for these products is 
very high [15]; 

> procurement, packaging and 
delivery of export-oriented fruits and 
vegetables to foreign markets. For a 
foreign investor, the return of his capital 
investments in the implementation of this 
type of project can be guaranteed as soon 
as possible and in US dollars; 

> development of fish farming, 
poultry farming, animal husbandry. The 
liquidity of these types of products is very 
high. If highly’ efficient innovative 
technologies are introduced into these 
areas, then we can talk about the low cost 
of the final (finished) product. At the same 
time, waste-free and completed production 
can be organized in this area; 
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> construction of modern 
greenhouse complexes. Organization of 
lemonariums and mulberry plantations. 
The possibility of providing the local 
population with fresh vegetables and fruits 
all year round, as well as organizing their 
export to neighboring countries [16]; 

> development of potato seed 
production. This area for the Republic of 
Uzbekistan and for the countries of Central 
Asia is very’ relevant and_ the 
implementation of projects in this new 
industry seems to be quite promising; 

> accounting and improvement of 
electricity, natural gas and drinking water 
supplies. Manufacture of meters and 
means of transportation of energy and 
drinking resources. The priority direction is 
their automation. In this area, it is possible 
to organize a network of liquefied gas 
supplies and subsequent maintenance. 
With the favorable implementation of this 
project and the agreement of the 
governments of neighboring countries, the 
organization of a similar project on their 
territory - including from the supply of a gas 
cylinder to gas equipment [17, 18]; 


> construction of medical- 
sanatorium-tourist complexes. 
Simultaneously treatment and 


acquaintance with the sights of the region; 
> construction and subsequent joint 
operation of the infrastructure of housing 
and communal services [19]. 
During the development of measures, 
it is necessary to ensure the openness and 
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accessibility of the heads of public 
authorities and administration, information 
services, official websites, the availability of 
providing information using technical 
means, stands and other important issues 
for the investor [20]. 

In addition, the inflow of private local 
and foreign capital into the country is 
hampered by political instability, inflation, 
imperfection of legislation, 
underdevelopment of industrial and social 
infrastructure, insufficient information 
support. 

Conclusions. Thus, an_ effective 
investment policy is developed based on 
the specifics of the country, taking into 
account the problems noted above that 
impede foreign investment. 

The implementation of the above 
directions will not only create jobs, but also 
relieve economic tensions and, of course, 
save significant financial and material 
resources. 

The investment policy developed in 
accordance with the «Action Strategy for 
the Five Priority Directions of Development 
of the Republic of Uzbekistan in 2017 - 
2021» and the logical continuation of this 
program «Strategy of New Uzbekistan» 
form a favorable environment conducive to 
attracting and increasing the efficiency of 
the use of investment resources for the 
development of the economy and social 
environment. 
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It is no secret that there is a hidden 
economy in almost all countries of the 
world, and its share varies from country to 
country. 

The attitude of scientists to the hidden 
economy is also different. 

Some criticize it negatively, accusing 
it of having a negative impact on economic 
development, managing’ the _ state 
economy, of forming the basis of criminal 
activity, others admit that it is the 
foundation of new areas of the economy 
and innovation, first secretly, and then 
Officially. 

The secret economy is a complex 
socio-economic reality, which includes not 
only economic social structures, economic 
interaction in society, but, above all, the 
satisfaction of personal and group interests 
of individuals who make up part of the 
country's population, which cannot be 
controlled by society, then there is a large 
amount of additional income (profit) - this is 
the criminal use of state and non-state 
property, as well as economic wealth and 
entrepreneurial ability, hiding it from the 
management and control of state bodies. It 
is closely related to the open formal 
economy and is an integral part of it. Each 
secret activity is completely different. 

Therefore, to solve the problems of 


the hidden economy, it is necessary to 
indicate its main directions and segments. 

The shadow economy refers to 
economic activity that develops outside of 
state accounting and control and therefore 
is not reflected in official statistics. The 
scale and nature of activities in the shadow 
economy vary widely, from large proceeds 
of crime (such as drug trafficking) to 
"rewarding" a plumber with a bottle of 
vodka for a repaired faucet. Different types 
of covert activities vary in quality. 

The main directions of the hidden 
economy. Three criteria are used to identify 
types of secret activities: their connection 
with the “white” (“first”, official) economy 
and subjects and objects of economic 
activity. From this point of view, the hidden 
economy can be divided into three sectors 
(Table 1): 

— “second” (“white collar’), 

— “gray” (“unofficial”); 

— “black” (“secret”) hidden economy. 

Although the study and analysis of the 
hidden economy has been going on for 
about half a century, scientists and 
analysts still do not have a_ unified 
approach to its analysis. For example, in 
English-language sources one can come 
across such terms as "informal economy", 
"shadow economy", "shadow economy", 
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"black economy", and these terms have 
different meanings for different 
researchers. The “second” shadow 
economy is the illegal economic activity of 
workers and employees of the “white” 
economy at their jobs, which leads to a 
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hidden redistribution of the previously 
created national income. This type of 
underground economy is called "white- 
collar" because these activities are mainly 
carried out by "good people" ("white-collar 
workers") in the management staff. 


Table 1 
Criteria for differentiating the hidden economy/1] 
Key Features Second Hidden Gray Hidden Black Hidden 
Economy Economy Economy 
Items Leaders of the official Informal Professional 
("white") sector of the reservations criminals 
economy 
Objects Redistribution of Production of Production of 
income without ordinary goods and _ prohibited and 
production services scarce goods and 
services 
Connection with "White"isinseparable Relatively free "White" is 
the "white" from the economy autonomous in 
economy relation to the 
economy 


There are as many ways to measure 
the shadow economy as there are 
definitions. Approaches such as Mauren 
(2003) and Schneider (2002) are worth 
mentioning. In general, all methods can be 
divided into two parts: 

— direct methods, 
approaches 

— methods based on the choice of 
taxpayers, that is, indicating the 
development of the hidden economy in a 
certain period. 

direct methods. These are 
microeconomic approaches that use well- 
designed surveys and sampling based on 
voluntary responses or tax audits and other 
compliance methods. 

Sample surveys are widely used to 
estimate the hidden economy [2]. 

Shadow economy estimates can also 
be based on discrepancies between 
income reported for tax purposes and 
income measured by spot checks. In this 
regard, financial audit programs are 
particularly effective. Since these programs 
are designed to measure the amount of 


i.e. micro- 


undeclared taxable income, they can also 
be used to calculate the size of the shadow 
economy. However, this approach is 
associated with a number of difficulties. 
First, using data on tax compliance is 
equivalent to using a (possibly biased) 
sample of the population [3]. In general, the 
selection of taxpayers for tax audits is not 
carried out randomly, but on the basis of 
characteristics of submitted (tax) returns 
that indicate a certain likelihood of tax 
fraud. 

Therefore, such a sample is not 
random for the entire population, and 
estimates of the hidden economy based on 
a binary sample may be _ inaccurate. 
Second, estimates based on tax audits 
reflect only the part of the shadow economy 
that has been identified by the tax 
authorities, and this may represent only a 
fraction of all hidden income. 

The country is implementing large- 
scale reforms aimed at creating favorable 
conditions for doing business and 
improving the investment climate in the 
areas of monetary, foreign exchange, tax 
and foreign trade policy. 
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At the same time, expert 
assessments and surveys conducted 
among business entities indicate that the 
hidden turnover in the economy remains at 
a high level, especially in such areas as 
trade and public catering, road transport, 
housing construction and repairs, and the 
provision of housing services. which makes 
the economic activities of conscientious 
entrepreneurs infringing on their interests, 
creating unequal conditions for doing 
business for them. 

It is noteworthy that in order to reduce 
the level of the hidden economy in our 
country, conduct business activities, 
including the creation of equal conditions 
for competition by reducing the regulatory 
and administrative burden, and automate 
procedures for complying with tax laws. 
and to simplify its procedure [4] it should be 
noted that the following tasks were defined: 

a) introduction of the procedure for 
non-inclusion of income received from 
individuals using bank cards and 
contactless payments of small businesses 
in the field of public catering, in order to 
implement the mandatory payment of 
general taxes; 

b) reduction of the turnover tax rate 
from 25% to 13% for persons operating in 
the field of real estate; 

c) allow construction companies to 
hire workers on a temporary basis without 
concluding an agreement with the right to 
pay wages in cash in an amount not 
exceeding 10 percent of the total wage 
fund for the reporting period (excluding the 
amount of social tax). In that: 

d) construction organizations ensure 
the payment of income tax and social tax 
collected from individuals in accordance 
with the established procedure, and also 
submit their register to the state tax 
authorities indicating the amount of money 
paid to employees hired without a contract 
on a monthly basis; 

e) bodies of the state tax service carry 
out automatic identification of taxpayers on 
the basis of registers provided by 
construction organizations, and ensure the 
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accounting of income tax and social tax 
collected from paid individuals. 

f) implementation of the norms of the 
legislation providing for social protection of 
workers in case of accidents at work, to 
persons hired without concluding a 
contract; 

g) implementation of measures aimed 
at improving the efficiency of ministries and 
departments in the fight against the 
shadow economy and corruption, the 
development of a "road map" to improve 
tax and customs administration, etc. 

In many countries, especially in 
Uzbekistan, the methods of statistical 
assessment of the hidden economy allow 
choosing specific approaches, tools and 
methods for calculating indicators that 
reflect various aspects of the hidden 
economy [5]. Currently, there are no 
standard, universal approaches _ that 
ensure the success of such a calculation in 
any economy. Of course, it is impossible to 
obtain direct and 100% statistical certainty 
in assessing the scale of the hidden 
economy. 

The result largely depends on the 
qualifications of the appraisers and their 
Opportunities to obtain additional 
information. 

Researchers who determine the 
parameters of the hidden economy 
themselves often consider them indicative 
and give only the most general idea of the 
phenomenon. This is explained, firstly, by 
the specifics of the hidden economy, which, 
by definition, is hidden from accounting, 
control and registration, that is, from any 
observation, and secondly, by _ the 
probabilistic nature of most of the methods 
used for calculating [6]. 

In recent years, methods _ for 
assessing the hidden economy in world 
practice have received _ significant 
development. Many methods can be 
divided into direct and indirect. Direct 
methods of covert accounting provide 
detailed and qualitative information and are 
based on the results of various types of 
surveys (households, labor force, etc.) and 
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tax audits. 

Sample surveys are widely used to 
measure both the size of the shadow 
economy as a whole and its individual 
components. The results of such surveys 
depend on how the questions are worded. 
Well-designed interview questions allow 
people to overcome the desire to hide their 
participation in hidden economic 
processes. Questions are asked in such a 
way that the interviewer does_ not 
understand the true purpose of the study. 

This approach is also successfully 
used by the Statistical Committee of 
Uzbekistan, which focuses on the study of 


labor costs and hours worked when 
estimating the size of the shadow 
economy. 


Balance methods are the most 
common in determining the parameters of 
hidden and informal economic activity and 
are based on a comparison of a number of 
interrelated indicators - income and 
expenses; resources and use. 

The inconsistency method associated 
with balance sheet methods is based on a 
comparison of data sources and statistical 
documents. The residual method can be 
used to calculate hidden turnover, which 
reflects the sale of goods and services on 
the unorganized market by unknown 
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enterprises and individuals. 

A method based on examining the 
difference between total income consumed 
and the alternative implied income 
produced is reconstructed on the basis of 
tax paid data or value added data 
produced. This method is relatively simple, 
but has serious drawbacks. Firstly, the 
difference between income produced and 
consumed can be related to many factors, 
not only related to the existence of the 
shadow economy and the income received 
from its activities [7]. For example, the 
calculation of income generated and the 
calculation of costs associated with the 
efficiency of tax services are also very 
complex. Second, black market purchases 
by official and underground entities are 
excluded from the analysis, unless they are 
included in the cost calculation with a 
special adjustment. Thirdly, in such 
calculations it is impossible to determine 
the origin of income that is spent more than 
is produced. It remains unclear whether the 
income was legitimate but unaccounted for 
due to weaknesses in the methodology 
used, or whether it was undeclared and 
derived from criminal activities, or whether 
it came from savings funds and various 
forms of savings. 


Statistical methods 


Direct methods 


Indirect methods 


macro methods 


differential 


-polls 

- tax audits 
-monetary methods 
-balance methods 

-a complete research 
of the economy 

- research on one 
economic unit 


- research of finance-credit 


relations 
- research of socio-economic 


relations (in networks and 
sectors) 


Figure 1. Statistical methods of estimating the size of the hidden economy in 
the Republic of Uzbekistan 
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Thus, the above analysis of existing 
methods of measuring the hidden economy 
shows that the national statistics service 
has the ability to measure the size of the 
unobserved economy. The public can be 
assured of the adequacy of the 
assessments offered and the impartiality of 
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the methods used. At the same time, the 
main task of official statistics is to improve 
the methodology of statistical monitoring 
and calculation of indicators, as well as to 
find the most effective methods of obtaining 
representative data on hidden economic 
activity. 
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